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FOREWORD 



The Environmental Protection Agency was established to coordinate 
administration of the major Federal programs designed to protect the 
quality of our environment. 

An important part of the Agency's effort involves the search for 
information about environmental problems, management techniques and new 
technologies through which optimum use of the Nation's land and water 
resources can be assured and the threat pollution poses to the welfare of 
the American people can be minimized. 

EPA's Office of Research and Development conducts this search through 
a nationwide network of research facilities. 

As one of these facilities, the Robert S. Kerr Environmental Research 
Laboratory is the Agency's center of expertise for investigation of the 
soil and subsurface environment. Personnel at the laboratory are 
responsible for management of research programs to: (a) determine the 
fate, transport and transformation rates of pollutants in the soil, the 
unsaturated zone and the saturated zones of the subsurface environment; (b) 
define the processes to be used in characterizing the soil and subsurface 
environment as a receptor of pollutants; (c) develop techniques for 
predicting the effect of pollutants on ground water, soil and indigenous 
organisms; and (d) define and demonstrate the applicability and limitations 
of using natural processes, indigenous to the soil and subsurface 
environment, for the protection of this resource. 

This report contributes to that knowledge which is essential in order 
for EPA to establish and enforce pollution control standards which are 
reasonable, cost effective and provide adequate environmental protection 
for the American public. 



Clinton W. Hall 
Director 

Robert S. Kerr Environmental 
Research Laboratory 
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PREFACE 



Enforcement of Regulations Governing Ground Water Contamination from 
Underground Injection or Disposal of Salt Water in Kansas and Texas has 
been developed under the guidance of East Central University Environmental 
Research Institute in conjunction with the U.S. Environmental Protection 
Agency, for use by all of those involved in efforts to implement state 
Underground Injection Control (UIC) Programs. The report provides a 
concise description of regulations, administrative procedures and reported 
ground water contamination incidents in two states with a large number of 
Class II wel Is. 

For those concerned with implementation of a UIC program and with 
protecting ground water, this document may be helpful as a ready summary of 
different ways to administrate a UIC program and methods for investigating 
ground water contamination by injection operations. Finally, this manual 
partially fulfills a mandate contained in the Safe Drinking Water Act (P.L. 
93-523) requiring the Administrator of the Environmental Protection Agency 
to "...carry out a study of methods of underground injection which do not 
result in the degradation of underground drinking water sources." 
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ABSTRACT 



The Underground injection or disposal of salt water produced with 
oil and gas is regulated as a result of the enactment of the Underground 
Injection Control (UIC) Program under the authority of the Safe Drinking 
Water Act. The Act requires the EPA to develop minimum standards to 
assist the states in establishing effective programs to protect underground 
sources of drinking water from contamination resulting from the subsurface 
emplacement of fluids through well injection. 

Nearly half of the salt water produced with oil and gas operations 
in the United States is generated in the states of Texas and Kansas; much 
of this is either reinjected into the subsurface in enhanced recovery 
operations or disposed of through subsurface injection in wells designated 
as Class II wells by UIC program criteria. In the state of Texas, primary 
enforcement responsibility for UIC program regulations, specifically 
those pertaining to Class II wells, has been assumed by the Texas Railroad 
Commission. In the state of Kansas, the Kansas Department of Health and 
Environment (KDHE) and the Kansas Corporation Commission (KCC) have 
jointly assumed primary enforcement responsibility. Each of these two 
states has developed an effective program to deal with salt water injection 
and disposal wells; each of the agencies in these two states administers 
and enforces UIC program regulations differently. 

This document describes in detail the UIC programs relating to Class 
II wells that have been developed in the states of Texas and Kansas. The 
UIC program regulations, the individual agency administrative procedures 
and the methods of handling ground-water contamination incidents resulting 
from the injection or disposal of salt water are discussed. In addition, 
several case studies of contamination caused by Class II wells are 
detailed. 

This report was submitted in partial fulfillment of Cooperative 
Agreement No. CR-809353 by the National Water Well Association under the 
sponsorship of the Robert S. Kerr Environmental Research Laboratory, Ada, 
Oklahoma and in cooperation with East Central University Environmental 
Research Institute, Ada, Oklahoma. This report covers a period from 
December, 1981, to December, 1984, and work was completed as of December, 
1984. 
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SECTION 1 



INTRODUCTION 



OBJECTIVES AND SCOPE 

This report has been prepared to provide a concise description of 
regulations, administrative procedures and methods for dealing with ground 
water contamination incidents in two states with a large number of Class II 
injection wells. The report may also provide information to industry repre- 
sentatives, government officials and others to help them understand the 
potential problems associated with underground injection through Class II wells, 
and provide examples of how two state programs have been designed to deal with 
such problems. Although this report details the administration of regulations 
in the States of Texas and Kansas, different regulatory and administrative 
systems developed in other states may prove equally as effective in dealing 
with similar problems. 

This report is intended to be informative rather than prescriptive in 
nature. Impetus for the report was provided by passage of Public Law 93-523 
(The Safe Drinking Water Act), which requires the U.S. Environmental Protection 
Agency (EPA) to develop minimum requirements for the establishment of effective 
state programs to protect underground sources of drinking water from the sub- 
surface emplacement of fluids through well injection. Additionally, the Act 
states that these requirements not impede the re-injection of brine or other 
fluids used in secondary or tertiary recovery unless drinking water sources 
would be endangered (Federal Register, June 24, 1980). 

For purposes of the Underground Injection Control (UIC) Program, injection 
wells were classified into five categories as follows: (a) Class I wells are 
(1) those used by generators of hazardous waste or owners or operators of 
hazardous waste management facilities to inject hazardous waste beneath the lower- 
most formation containing, within one quarter (1/4) mile of the well bore, an 
underground source of drinking water; (2) other industrial and municipal disposal 
wells which inject fluids beneath the lowermost formation containing, within one 
quarter (1/4) mile of the well bore, an underground source of drinking water; 
(b) Class II wells are wells which inject fluids (1) which are brought to the 
surface in connection with conventional oil or natural gas production and may be 
commingled with waste waters from gas plants which are an integral part of pro- 
duction operations, unless these waters are classified as a hazardous waste at 
the time of injection, (2) for enhanced recovery of oil and natural gas, and (3) 
for storage of hydrocarbons which are liquid at standard temperature 
and pressure; (c) Class III wells inject for the purpose of extraction of 
minerals including: (1) mining of sulfur by the Frasch Process, (2) in situ 
production of uranium or other metals, and (3) solution mining of salts or 
potash; (d) Class IV wells include disposal wells used by hazardous and 
radioactive waste generators and disposal site operators to dispose of hazardous 
waste or radioactive waste (1) into a formation which within one-quarter mile 
contains an underground source of drinking water, (2) above a formation which 
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within one-quarter mile contains an underground source of drinking water, and 
(3) which cannot be classified under (1) or (2); Class V wells includes injection 
wells not covered by the four other classes (Federal Register, May 19, 1981). 

Recognizing that there are many different ways that similar UIC regulations 
can be administered in each state, this document attempts to detail the efforts 
of both Kansas and Texas. This document neither endorses nor criticizes the 
adminstrati ve procedures, but simply details them for possible use by other 
states with similar implementation responsi bl ities. In addition, reported 
incidents of ground-water contamination by salt water injection wells and the 
method of handling complaints are described. 



HISTORICAL PERSPECTIVE OF PROBLEM 

Since 1859, when the first oil well was drilled at Titusville, Pennsylvania, 
the disposal of salt water has been an environmental problem. In the early 
days of oil production, brine disposal was often an uncontrolled discharge to a 
stream or ditch (EPA, 1977). Practices such as this led to environmental 
contamination which went unchecked until the late 1 920 's when industry began to 
internally develop production practices and techniques which recognized the 
impact on water resources (IOCC, 1966). In the succeeding years, studies of 
the proper disposal of oil field brines were made by regulators charged with 
protecting surface and ground-water supplies and by companies faced with the 
problem of disposing of salt water, and the basis for today's regulatory frame- 
work was established. 

The amount of salt water produced each year illustrates the magnitude of 
the salt water disposal problem and the importance of employing an environ- 
mentally safe disposal method. The Research Committee of the Interstate Oil 
Compact Commission conducted a study to attempt to determine the volume of salt 
water which was produced and the methods of disposal of the salt water. The 
study provided an estimate of 23,560,121 barrels per day or 8,599,441,165 barrels 
per year of salt water were produced from oil fields in 1963 (IOCC, 1966). Of 
that volume, almost half of the salt water in the United States was produced 
in the states of Kansas and Texas. Table 1 shows a tabulation of the data for 
Kansas and Texas. This study shows that during 1963, salt water disposal 
methods included injection for both disposal and waterflood, discharge to 
unlined pits, impervious pits, streams and rivers and disposal by other 
miscellaneous methods. 

Ground and surface-water contamination from oil field salt water disposal 
practices, primarily from surface discharges and unlined pits, are well -documented 
in the literature (Fryberger, 1972; Oklahoma Water Resources Board, 1975; 
Pettyjohn, 1971; Payne, 1966). As a result, the present disposal of salt 
water produced with oil or gas is principally by underground injection. It is 
estimated that there are approximately 140,000 Class II wells in use across the 
United States. 

Class II wells are generally associated with four activities: (1) to 
maintain underground pressures which would otherwise be reduced by virtue of 
the production of oil and/or gas; (2) cycling or recycling, to introduce residue 
gas into a formation after liquifiable hydrocarbons have been extracted from 
gas produced from the formation; (3) secondary recovery operations, to introduce 
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a fluid to decrease the viscosity of oil, reduce its surface tension, lower its 
specific gravity, and/or to drive oil into producing wells, resulting in 
greater production of oil, and (4) tertiary recovery operations to introduce 
chemicals or energy as required for displacement and for the control of flow 
rate and flow pattern in the reservoir (Railroad Commission of Texas, 1983). 

Ground-water contamination incidents due to injection operations are not 
well documented in the literature. This is often the case because alleged 
contamination incidents are most commonly investigated by state personnel who 
do not routinely publish information in the literature, although some reports 
are available in an open file. In other instances, the source of the contamination 
may only be inferred and not officially documented. Problems with injection 
wells are more easily documented in cases where injection operations cause 
direct evidence of contamination through surface expression such as flow through 
improperly plugged or abandoned wells. One of the most illustrative examples 
of problems associated with injection in an area containing abandoned wells 
that were improperly plugged is cited by Hopkins (1963). In east-central 
Kentucky, a pressurized injection well was located about 200 feet away from a 
gas well used for domestic fuel. Upon initiation of injection operations, the 
gas furnace in the living room of the farmhouse spouted brine. After injection 
was stopped, the flow ceased. 

In developing background data for this report, representatives of state 
agencies involved with the administration of regulations pertaining to salt 
water injection and disposal were contacted. Copies of regulations, forms and 
published information on ground-water contamination relating to salt water 
injection wells were obtained. Visits were made to the appropriate state 
agencies to interview agency personnel about administration and enforcement of 
the regulations and the handling of complaints. Files pertaining to possible 
ground-water contamination by injection wells were either manually searched by 
the authors (Kansas) or compiled by the state personnel (Texas). Kansas records 
were searched for the period January, 1979 to December, 1982. Information from 
the state of Texas was obtained for: (1) January 1967 to December 1975, (2) 
January 1979 to June 1980, and (3) January 1982 to December 1982. 



ORGANIZATION 

This document contains four sections, five subsections and four supporting 
appendices. Section 3 contains information on the state of Kansas; Section 4 
on the state of Texas. The sections have been divided to provide an easy 
reference of state responsi bl ities and regulations and to detail the information 
on contamination by salt water injection wells during the study period for each 
state. 
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SECTION 2 



CONCLUSIONS/RECOMMENDATIONS 



As part of the regulatory process, both the states of Kansas and Texas 
promulgated statewide rules to ensure that Class II (salt water Injection and 
disposal) wells would be operated without endangering the ground-water resources 
of the state. Although the mandate of ground-water protection is the same for 
both states, the provisions contained within the rules and the administrative 
procedures are different. The rules have been tailored to address differing 
geologic conditions in each state. Administratively, the enforcement of the 
UIC program for Class II wells has been jointly assumed by two state agencies 
in Kansas and one agency in Texas. Both states have attempted to integrate 
new provisions into existing rules and administrative authorities. 

A variety of enforcement options for rule violations are available in 
both states. Similar enforcement actions such as the ability to immediately 
shut in a well for serious violations, to revoke an operating permit or pro- 
ducer's license or to seek remedies through the courts are used in both Kansas 
and Texas. In the state of Kansas, a maximum fine of $10,000 a day for every 
offense can be levied. In Texas, additional penalties such as pipeline severance 
can be imposed. This penalty in Texas has historically proven effective in 
enforcement of the rules of the Texas Railroad Commission. In Kansas, the 
$10,000 fine is a relatively new enforcement tool, and its effectiveness as a 
deterrent against violations has yet to be tested. 

Regulatory agencies in the states of Kansas and Texas maintain field staff 
who perform routine inspections of injection operations and respond to complaints 
about alleged violations or actual contamination resulting from injection or 
disposal of salt water. A search of state records for selected periods indicated 
that ground water contamination problems were most frequently identified through 
complaints of salt water in a water well or identification of flowing abandoned 
wells. Lab analysis for chloride content in water wells and pressure testing 
of nearby injection wells are the most common methods used to investigate the 
causes or sources of ground-water contamination. 

Although extensive field work may be conducted, few investigations lead to 
positive identification of a source of contamination. Investigations are 
frequently complicated by the proximity of abandoned salt water pits and currently 
operating injection wells, the cost of many of the investigative methods necessary 
for determining mechanical integrity, flow paths in the subsurface, and the 
logistics of working with industry to determine what is happening in an area 
without endangering the production of oil or gas. 

The two states both have a well plugging fund which was established to 
help remediate problems with improperly plugged or unplugged abandoned wells 
where a legally responsible party cannot be identified or where a legally 
responsible party does not have the assets to correct the problem. The state 
funds are used only as a final option where no other sources or funds are 
available and where there is a recognized problem with the well. 
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SECTION 3 



UNDERGROUND INJECTION IN KANSAS 



AGENCY RESPONSIBILITIES 

The Underground Injection Control (UIC) Program in the state of Kansas is 
jointly administered by the Kansas Corporation Commission (KCC) and the Kansas 
Department of Health and Environment (KDHE). KDHE has been given statutory 
(legislative) authority to regulate all wastes in the state. Therefore, KDHE 
must enforce Section 1422 of the Safe Drinking Water Act, which gives the state 
primary enforcement responsibility over the UIC Program, However, it is the 
responsibility of KCC to enforce Section 1425 of the Act which pertains strictly 
to Class II wells. This gives KCC the power to permit and, when necessary, to 
plug salt water injection wells. In fact, KCC has primary control over Class 
II wells, while KDHE 1 s concerns are with environmental pollution related to 
salt water disposal. In addition to sharing regulatory responsibilities for 
Class II wells, KCC and KDHE also maintain six joint district offices. The 
offices are located in Dodge City, Wichita, Chanute, Topeka, Salina, and Hays 
(Figure I). 

All rules and regulations in the state pertaining to fluid injection must 
be reviewed by a ten member board. The board consists of one member each from 
KCC, KDHE, Division Water Resources, Kansas Geological Survey, Kansas Water 
Office, three organizations representing the oil and gas industry, a representative 
of water management districts, and one public representative. In addition to 
considering regulations, the board reviews minimum standards for water protection, 
and disposal/injection practices. The board has developed a table which states 
the minimum depths necessary to protect ground water in the State. A portion 
of that table is shown in Table 2. These depths are determined by county and 
further subdivided by township where necessary. The board has also developed 
a similar list for the allowable depths of brine injection. (Table 3). 



HISTORY OF SALT WATER DISPOSAL REGULATIONS 

Oil was first discovered in Kansas in 1860 when two or three wells were 
drilled near Paola. The Civil War stopped development, however, and it was 
about 30 years before new wells were drilled (Latta 1963). The first big oil 
play was 1914 when the El Dorado Field was discovered in Butler County. However, 
it was not until 1920 that production of oil and gas exceeded 50 million barrels 
per year (Jewett 1979). The production of oil and gas also led to the production 
of salt water. During the early years of production, neither the operators nor 
the landowners gave any thought to the brine produced with oil. 
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TABLE 2. SETTING MINIMUM DEPTHS FOR THE PROTECTION OF USABLE AND 

AND FRESH WATER 



Rule 82-2-123 TABLE I 

(Revised March 1 , 1967)* 

Established depths above which usable and fresh water should be 
protected by recommended methods 



County Minimum Requirements 

Allen R. 17E and 18E set a minimum of 150 feet, T. 25S R. 

21 E, set a minimum of 175 feet, T. 26S, R. 20E and 21 E 
set a minimum of 175 feet. In all other areas set a 
minimum of 100 feet. In all cases, set through all 
unconsolidated material plus 20 feet into the 
underlying formation. 

Anderson T. 23S, R. 20E and 21 E set a minimum of 100 feet. T. 

21S and 22S, R. 21 E set a minimum of 100 feet. In all 
other areas set a minimum of 125 feet. In all cases, 
set through all unconsolidated material plus 20 feet 
into the underlying formation. 



S = Section 
T = Township 
R = Range 

*This is a partial table, showing minimum depth requirements for 
two counties. 
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TABLE 3. SETTING MINIMUM DEPTHS FOR SALT WATER DISPOSAL 



(Revised April 26, 1971)* 
Rule 82-2-400 TABLE II 

Established minimum depths for disposal wells* 
The following depths are the absolute minimum depths which will be 



permitted, 
areas. 


Depths greater than those given may be required for some 


County 


Minimum Depths 


Allen 


350 feet 


Anderson 


350 feet 


Atchison 


500 feet 


Barber 


Township 34S Range 15W and Township 35S Rang 15W - - 
200 feet. All other areas - - 500 feet. 


Barton 


Top of "Red Beds" 



*This is a partial table, showing minimum depth requirements for two 
counties. 
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The problem of brine disposal reached a climax sometime prior to 1935. 
In 1934, the state legislature enacted a law permitting the return of produced 
brine to any subsurface formation that already carried highly mineralized 
water. Another act allowed the use of produced brine for repressuring oil 
zones (Latta, 1963). 

In 1952, a three-member board was established to set minimum depth standards 
similar to those used in the state today. At that time the board consisted of 
the KDHE, the Kansas Geological Survey and the Department of Agriculture's 
Division of Water. Beginning in 1956, operators were required to file "intention 
to drill" applications which assigned an API number to each well. In 1967, a 
regulation was adopted requiring that disposal wells be drilled to a depth of 
at least 500 feet below the surface and at least 50 feet below any producing 
oil or gas formation. 

Following the passage of the Federal Safe Drinking Water Act (SDWA), Kansas 
promulgated its underground injection regulations in compliance with national 
requirements so that primary enforcement responsibl ity for the Underground 
Injection Control Program could be retained. Because the KCC had regulated 
salt water disposal and enhanced recovery wells for over 25 years, it retained 
primary control over Class II wells. However, because the main emphasis of 
the federal UIC program was the protection of water, the KDHE continues to be 
involved in environmental concerns regarding salt water injection wells. 

In January 1981, Kansas submitted its two-part UIC program to the U.S. 
EPA. Part 1 (KDHE responsibility) addressed Class I, III, and V wells. Part 2 
(KCC responsibility) addressed Class II wells. The EPA decided that it was 
necessary for Kansas to rewrite portions of its Part I UIC program. Consequently, 
the rules were rewritten and resubmitted to the EPA in February, 1983. Kansas 
received primacy under Section 1422 of the SDWA in December, 1983, and under 
Section 1425 in February, 1984. 

KDHE has estimated that there are approximately 13,000 Class II wells in 
Kansas. Of these, there are 6,000 permitted salt water disposal wells. It is 
difficult to determine the exact number of enhanced recovery wells because as 
many as 100 (or more) repressuring wells can be included on the same permit. 



SUMMARY OF REGULATIONS 

Rules and regulations governing salt water injection and enhanced recovery 
wells in the state of Kansas are administered by the Kansas Corporation Commission 
through the "General Rules and Regulations for the Conservation of Crude Oil and 
Natural Gas" (effective May 1, 1984). The latest rules combine the enhanced 
recovery and disposal injection wells into one group. Rules for injection 
wells are found in Sections 82-3-400 through 82-3-411. Persons requesting 
copies of the rules and regulations may also receive a copy of "Fundamental 
Guide for Salt Water Disposal Wells" by Rice Engineering and Operating, Inc. 
This is a practical, readable guide which briefly describes the major considerations 
of completing and operating a disposal well. The guide includes diagrams of 
various methods of well completion and an example of a completed permit 
appl ication. 
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RULES AND REGULATIONS 



Section 400 of the rules and regulations states that it is necessary to 
obtain a permit to operate an injection or disposal well in the state of Kansas 
and that the proposed injection zone must be separated from fresh or usable 
water by impervious beds to give protection to the fresh and usable water 
formations. It further states that wells requiring well head pressure to 
dispose of salt water must be completed with a packer, with certain exceptions. 
Additionally, records concerning the amount and kind of fluid being injected 
must be kept current for a period of five years and a report of such must be 
submitted to the KCC at the end of each year. 

Section 401 defines the information required in an UIC application. The 
applicant must show certain specific information on the injection or disposal 
well (see Appendix A). This section also outlines the data that must be 
considered prior to issuing an order approving injection or disposal wells. An 
example of an application form for a salt water disposal well is shown in 
Appendix A, Figure A-l . 

Disposal wells require separate orders for each well but enhanced recovery 
well orders cover multi-well projects. A copy of the application must be mailed 
or delivered (by the applicant) to each operator producing or drilling wells 
(offset operators) within a 1/2 mile radius of the proposed disposal well and 
to the landowners. Notice of the application must be published in at least one 
issue of a local paper having general circulation throughout the county or 
counties in which the lease is located. Objections or complaints concerning 
the proposed well must then be filed within 15 days after the application is 
filed. Should an objection or complaint be filed, or should the KCC require 
it, a hearing will be held. At the hearing anyone who has filed a complaint 
must state any reasons why the proposed well may cause damage to fresh water 
resource (or to a hydrocarbon resource). The KCC will then make a decision to 
either grant or deny the permit based on the evidence provided. 

Section 402 pertains to casing and cement. Injection and disposal wells 
must be cased and the casing cemented in such a manner that damage will not be 
caused to hydrocarbon sources or fresh and usable water sources. Specific 
instructions are given for certain types of wells. Cement bond logs or temper- 
ature surveys demonstrating adequate cement protection may be submitted to the 
commission. 

Section 403 outlines requirements pertaining to commencement and 
discontinuance of injection or disposal operations. Immediately after injection 
or disposal has begun the operator must inform the KCC of the date of commencement. 
Within 90 days after permanent discontinuance, the KCC must be notified of the 
date of the discontinuance and the reason for it. Although it is not stated in 
the regulation, a commission representative must always be present during the 
abandonment procedure to ensure that plugging is carried out in a satisfactory 
manner. 



12 



Tubing and packer requirements are listed in Section 404. Wells must be 
equipped to inject through tubing, below a packer set in the casing opposite a 
cemented interval, immediately above the uppermost disposal perforation or open 
hole interval. The use of a packer and tubing, including diagrams, is explained 
in the "Fundamental Guide for Salt Water Disposal Wells". A corrosion-inhibiting 
fluid or hydrocarbon liquid must fill the annulus between the tubing and the 
casing. This liquid further protects the well casing from corrosion by foreign 
fluids. The KCC may authorize packerless completions if specific stipulations 
are met. A tubingless completion may also be authorized if the certain criteria 
are met throughout the life of the well. 

The requirements concerning proper operation of a salt water injection or 
disposal well are described in Section 405. Before operation begins, the casing 
outside the tubing and above the packer must be tested. The test must be 
witnessed by a representative of the KCC or KDHE. A pressure of 100 psi or the 
maximum allowable disposal pressure, whichever is greater, must be used in the 
test. The well must be shut-in for a period of 30 minutes. The allowable 
pressure dropoff during this time will be set by the representative of the 
regulatory agency on a site by site basis, but typically 10 percent dropoff is 
acceptable. Mechanical integrity must be established periodically during 
operation of the well using either pressure tests or monitoring. Pressure tests 
are required once every five years as outlined above. A minimum of 25% of the 
tests must be witnessed by a representative of KCC or KDHE. Instead of pressure 
testing, the operator may monitor and record the pressure in the annulus of 
the well during actual disposal. Continual monitoring or periodic testing of 
an injection well should indicate when leakage is occurring or when the formation 
or well are becoming plugged. 

Section 406 states that the authorization to inject fluids into a well 
remains valid throughout the life of the well, unless revoked by KCC for just 
cause. This section gives KCC the authority to shut-in a well if just cause is 
indicated. Just cause includes mechanical failures or other conditions which 
indicate a well is not directing fluid into the permitted injection zone. 
Furthermore, if an operator detects such a problem, the operator must notify 
KCC of the situation within 24 hours (verbally) or within five days (in writing). 
In addition to this notification, the operator must inform KCC and KDHE of the 
plan intended to test and repair the well. Results of the testing and repair 
will be given to KCC and KDHE and will be included in the annual report. Any 
downhole well repair should be included in the annual report. 

Section 407 restates the requirement of keeping accurate records for five 
years. Section 408 details the information which must be sent to KCC when a 
transfer of ownership occurs. Section 409 defines an "existing" injection or 
disposal well and the inventory forms necessary to obtain that status. Finally, 
Section 410 states that the commission will establish a fee for each lease 
involved in the application. This fee must be paid within 30 days after the 
commission makes notice of the charge. The application fee is put into a 
general operating fund which makes it possible for KCC to administer Class II 
well regulations. 
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Fundamental Guide for Salt Water Disposal Hells 



The guide for salt water disposal wells includes sections covering topics 
such as application procedures for obtaining a disposal well permit and plugging 
procedures for a disposal well. One of the most useful aspects of the guide 
is that it defines practices required by KCC and KDHE when enforcing general 
statements found in the rules and regulations that are considered necessary to 
prevent ground-water contamination resulting from salt water disposal practices. 
For instance, Section 82-3-402 states "injection and disposal wells shall be 
cased and the casing cemented in such a manner that damage will not be caused 
to hydrocarbon sources or fresh and usable water sources". Section I (E) of 
the guide, explains that KCC and KDHE require that surface pipe be set on a 
hard formation and cement circulated to the surface. Casing must also be set 
and cemented through any disposal formation that is loose and subject to caving. 
Many disposal wells can be completed by setting the long casing string on a 
formation where open hole completion is possible with injection through tubing 
and packer set near the top of the disposal zone. 

Other sections of the guide suggest the best or recommended methods of 
completion or operation of a disposal well to prevent salt water contamination. 
Section III discusses tubing and lining. It suggests using the largest size of 
tubing able to be run inside the size of casing that is used in a well. 
Internally lined steel tubing is recommended. 

Section 82-3-404 requires that the annulus between the tubing and casing 
be filled with a corrosion-inhibiting fluid or hydrocarbon. The salt water 
disposal guide describes a simple method of filling the annulus by using oil, 
and explains how to calculate the proper oil gravity which will protect the 
annulus. 

Section IV of the guide recommends the use of packer when: (a) the 
well fluid level is extremely low, and (b) the condition of the long casing 
string is questionable. The guide also states that packers often leak resulting 
in false indications of tubing or casing problems. Packers often become stuck 
and have to be drilled out. 

Section V of the guide defines normal injection rate, normal injection 
pressure, maximum injection rate, maximum injection pressure, and tubing vacuum 
and explains how to determine each parameter. Section VI briefly explains 
remedial treatment and clean-out methods used to stimulate wells. It also 
suggests the best methods in use for stimulating the two main disposal zones in 
Kansas. 

The two formations commonly used for salt water disposal are discussed in 
Section II. The Arbuckle dolomite (lower Ordovician) is the recommended disposal 
zone. The guide lists reasons for the frequent use of the Arbuckle formation 
and states that for high volume disposal, a total of 300 feet or more of open 
hole in the Arbuckle is necessary. The Cedar Hills formation (Permian) is also 
commonly used for salt water disposal in Kansas, but it can not be completed 
open hole because it is a poorly cemented sand. To avoid borehole collapse, 
the Cedar Hills sand must be cased and cemented before the casing is perforated 
for injection. 
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ADMINISTRATIVE PROCEDURES 



Both KCC and KDHE have developed standard procedures to citizen complaints 
and discoveries by their own personnel of incorrect operation of salt water 
disposal wells. Most often, the problem is discovered because some type 
of contamination has occurred. Consequently, the person affected by the 
contamination (usually the landowner) reports the problem to one of the two 
agencies. The KCC and KDHE follow slightly different procedures to investigate 
the problem. This section will detail the standard procedures followed by each 
of the agencies to enforce the salt water disposal well regulations. 

KCC Procedure 

When an improper salt water disposal well operation is discovered, the 
main KCC office is contacted about the problem. The director of the UIC 
program determines the initial course of action to be taken by the Commission. 
If a field inspection has not been made, the Wichita office notifies the 
appropriate district office of the problem and instructs a field inspector to 
inspect the site. A description of the site, which may include a discussion of 
the problem with the landowner or a neighboring landowner, is filed on a standard 
field report form (Appendix B, Figure B-l). The problem may be further documented 
with: 1) polaroid pictures of the site; 2) the registry of deeds indicating 
the legal lease holder, or 3) in the case of a flowing (abandoned) well, a dye 
test to determine whether the flow is caused by the use of an injection well. 

The Commission then sends a letter to the operator of the well detailing 
the problem and instructing the operator to correct the problem. Letters 
sent by the KCC to operators are in a standard format which includes the 
name and location of the lease, a statement to the effect that "a report 
has been made to the KCC indicating....," and a statement either that action 
must be taken within 30 days or that legal action will be taken. 

At the end of the 30-day period, the site is reinspected by the district 
field inspector. If the problem has not been corrected, it is referred to the 
Commission's legal counsel for action (Schoof, personal communication, 1983). 
KCC's attorney then sends another letter to the operator threatening an 
administrative hearing if the problem is not resolved by a given date. KCC 
attempts to do as much as possible to correct the problem by working with the 
operator. However, if this fails, the Commission can take several steps to 
rectify the situation. First, an administrative hearing is conducted. At this 
hearing, the KCC presents information pertaining to rule violations at 
the site. The operator may present a defense at the hearing. Following 
the hearing, the hearing examiner makes a recommendation to KCC. The Commission 
relays this recommendation to the operator who has 10 days to comply with the 
recommendations. The recommendations may include order to plug the well or to 
make other specific corrections. A maximum fine of $10,000 per day may be 
imposed (1) every day after the 10 day period in which the correction was to 
have been made, or (2) every day after the hearing until a correction is made, 
in the event that the operator does not appear at the hearing. 
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Figure 2 -stiff diagram used for brine fingerprinting (Denfg-Chakroff, unpublished). 
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CONTAMINATION INCIDENTS BY SALT WATER DISPOSAL WELLS 



It is very difficult to separate incidents of ground-water contamination 
by salt water disposal- The twelve unresolved contamination incidents listed 
in Table 4 (listed under "undetermined source"), all involved ground-water 
contamination. All twelve cases are incidents of saline water detected in 
domestic or irrigation wells; flowing out of springs, stream banks, or 
abandoned wells (both plugged and unplugged); or in natural drainages. Unlike 
contamination problems detected on the surface, these problems can not be 
"visibly" traced back to their sources. Each of these cases is documented by 
several pages of water quality analyses, flag tests, and drilling or plugging 
records. In one case, numerous auger holes were drilled by KDHE to sample 
water quality in an area surrounding a household well contaminated by saline 
water. However even with thorough documentation of the existence of a problem, 
the source of contamination in each of the cases remains undetermined. 

The slow rate of ground-water flow makes it difficult to always reach a 
conclusion as to the source of a ground water pollution problem. In the past, 
evaporation pits and ponds were used to "store" salt water from oil and gas 
production. Salt water seeped from these pits into the ground water and slowly 
moved away from its point of origin. Salt water from those pits remains in 
the ground water flow system until it is withdrawn by wells or discharge 
naturally to the surface. 

Proving a salt water disposal contamination incident in Kansas is further 
complicated because many of the water bearing zones in the state have high 
background mineralization. Because saline water is present does not mean it 
was produced by a salt water disposal operation; it may have been caused by 
natural mineralization. 

Case #1 

One of the wel 1 -documented but yet unresolved ground-water problems in 
Kansas was reported by a landowner in September, 1979. The landowner discovered 
a 10 foot diameter area of subsidence surrounding an abandoned, plugged well. 
He reported that two years earlier his 30 foot water well went dry and he 
was forced to have a deeper (60 foot) well drilled. The first test well drilled 
in an attempt to establish a new house well had a chloride content of 
4041 milligrams per liter (mg/1). Another 60-foot well was drilled which 
produced water with a chloride content of 542 mg/1. Three neighboring wells 
tested by KDHE produced saline water. KDHE then drilled several auger holes in 
the area to determine the source of the salt water. Water quality analysis 
from these holes and the plugging records of a nearby abandoned well .did not 
help in defining the source. Six additional holes were drilled in the area of 
highest mineralization and near an abandoned unplugged well. The water quality 
analyses from these wells were helpful but inconclusive. Unfortunately, with 
the augering equipment that KDHE owned, the agency was unable to do any further 
analysis. KDHE suggested that the landowner hire a driller to drill several 
holes in two particular locations to help in defining the problem. KDHE also 
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TABLE 4. GROUND AND SURFACE WATER CONTAMINATION INCIDENTS RELATED TO CLASS II 
WELLS INVESTIGATED BY KDHE AND /OR KCC BETWEEN 1979 - 1982 



Water Contamination Incidents Reported in Kansas, 1979 - 1982 



Source of Problem 

Storage Tank/Ponds** 
Emergency Pit Full /Overflowing 
Overfl owing Dike 
Tank Overflow/Leak 
Unpermitted Pond/Pit 



Eastern* 

2 
21 

1 
11 

2 



Western 

5 

3 



Total 

7 
24 

1 
19 

2 



Line Leaks** 

Disconnected Line 

Line Leading Directly to Open Pit 

Line Directly to Stream 



23 
2 
6 

1 



26 
2 

10 
1 



Injection Wells** 
Pump Failure 

Not Accepting Sufficient Brine 
Packer or Tubing Leak 
Must Have Automatic Controls 
Casing Leak 

Must be Modified to Comply 
Unpermitted Wei 1 



28 
26 
5 
2 
2 

1 
12 



12 
1 

3 

1 

2 



40 
27 
5 
5 
2 
1 
1 

14 



Flowing Abandoned Well 
Undetermined Source*** 



24 
7 



19 
5 



43 

12 



*The 6th Principal Meridian is considered the boundary between Eastern and 
Western Kansas (Figure 1). 

**General problem - more specific source unidentified. 

***Saline water detected, after monitoring and/or tests; source not pinpointed. 
Many still under investigation. 
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suggested that if the landowner chose not to have further test drilling done, 
another water well should be drilled in a third suggested location. A final 
report on this situation was sent from KDHE to the landowner in February, 1980. 

Case U 

Although it is difficult, it is not always impossible to determine the 
source of saline ground water on this second case, the cooperation of local 
oil and gas producers help to solve the problem. Another complaint concerning 
a contaminated water well was made to KDHE by a landowner who had a 35 foot 
well. After three months of use, the well water had developed a bad taste and 
odor. A second well was drilled to depth of 55-65 feet and water from the 
well was tested by a private laboratory. When it was found that the chloride 
content of water from the well was 1130 mg/1 , KDHE requested all of the producers 
in the area to check for leaks in their salt water disposal well surface pipes. 
Several producers contacted KDHE to inform the agency that they had run pressure 
tests on their wells and found no evidence of salt water leakage. One of the 
nearby producers ran a pressure test and found no evidence of leakage, but 
told KDHE that he had unsuccessfully attempted to pull the tubing on his salt 
water disposal well to check for leaks. He decided, on his own accord, to 
abandon the disposal well and complete another deeper well for salt water 
disposal. Six months after the complaint to KDHE (March, 1981), it appeared 
that the source of ground-water contamination had been eliminated. 
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SECTION 4 
UNDERGROUND INJECTION IN TEXAS 



AGENCY RESPONSIBILITIES 

The Underground Injection Control (UIC) Program in the state of Texas is 
jointly enforced by the Texas Department of Water Resources (TDWR) and the 
Railroad Commission of Texas (RRC). The Texas Department of TDWR has jurisdiction 
over Class I, III, IV and V wells and the RRC has authority over Class II wells. 
The Commission also has authority over Class II wells used for the enhanced 
recovery of oil and gas and underground hydrocarbon storage. 

The Underground Injection Control Section of the Oil and Gas Division of 
the Commission is charged with administering a program which (1) processes and 
issues new permit applications for injection/disposal wells, (2) oversees the 
operation of injection/disposal wells for which permits have already been 
issued, and (3) coordinates the protection of fresh water is Texas with other 
state and federal agencies. The Oil and Gas Division has a central office and 
ten district offices to oversee the program. Each of the ten district offices 
is staffed with engineers, geologists and engineering technicians who are 
involved as needed for monitoring, inspection and reporting. Figure 3 is a map 
showing the delineation of the districts and the city in which each district 
office is located. 

HISTORY OF SALT WATER DISPOSAL REGULATIONS 

The RRC was created in 1890 for the primary purpose of regulating the 
railroad industry. It was the first regulatory agency authorized for the 
State of Texas. 

The Commission's oil and gas regulatory role began in 1917, when pipelines 
were placed under its jurisdiction. Two years later, the Legislature enacted a 
statute requiring oil and gas conservation, forbidding waste, and giving the 
jurisdiction for regulating this industry to the Commission. 

The Commission has been active in the control of underground injection 
activities for more than forty years. The first permit to inject gas into a 
reservoir producing oil or gas was issued in 1928; the first permit to inject 
water into a producing reservoir was issued in 1938. The permits specified that 
injected fluids must enter no formation other than those authorized. By 1955 
the Railroad Commission adopted a policy requiring all operators of wells 
drilled in new areas to obtain a letter from the Board of Water Engineers 
stating the depth to which ground water should be protected. In 1961, the 
Commission required that a letter from the Texas Water Commission stating that 
the drilling of such injection well and the injection of such salt water or 
other such waste into such subsurface stratum will not endanger the fresh water 
strata in that area and that the formation or strata to be used for such salt 
water or other such waste disposal are not fresh water sands. 
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Diitrlcl Offices 

1 UN ANTONIO 

2 SAN ANTONIO 

3 HOUSTON 
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SA LUBBOCK 

9 WICHITA FALLS 
10 PamPa 



Figure 3, District map ol Oil and Gas Division, Texas Railroad Commission. 
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In the ensuing years, revision of the laws and regulations pertaining to 
salt water disposal and injection required a strengthening of the regulations 
in this area. In January, 1969, a Commission order outlawed the use of salt 
water disposal pits for both the storage and evaporation of salt water. On 
January 2, 1980, the Underground Injection Control (UIC) Section of the Oil and 
Gas Division was created to administer a program consistent with state and 
federal law, including overseeing of the injection, disposal, and hydrocarbon 
storage well permits already issued, processing and issuing new permit appli- 
cations, and coordinating with EPA and other federal and state agencies 
in a concerted program to protect fresh water in Texas. And, on April 23, 
1982, Texas became one of the first two states to receive primacy in enforcement 
of the UIC program. 

A better concept of the magnitude of the program for Class II wells in 
Texas can be provided by reviewing some statistics. According to a report 
prepared by the Water Task Group of the Midcontinent Oil and Gas Association 
(1975), in 1973, there were over 51,500 salt water injection or disposal wells 
in the state. Approximately seventy percent of these wells were used for 
secondary recovery or pressure maintenance operations. Approximately 16,000 
wells were used for salt water disposal. This number was evenly divided between 
disposal into non-productive and productive formations. Over five billion 
barrels of salt water were injected for disposal and recovery operations in 
1973. By 1983, the estimated number of injection/disposal wells had been 
reduced to 44,500. However, the responsibilities of enforcement of the UIC 
regulations did not decline proportionately. 

SUMMARY OF REGULATIONS 

Underground injection procedures and provisions to protect the ground- 
water resources of Texas from such operations are prescribed by statewide rules 
in these areas; Water Protection, Disposal Wells, Fluid Injection into Productive 
Reservoirs, and Underground Hydrocarbon Storage. Certain provisions included 
in rules regarding casing and plugging of wells are also applicable. Appendices 
E, F, and G contain the complete text of these rules and a summary of the 
applicable provisions of the rules are described below. 

Water Protection 

This rule requires that fresh water whether above or below the surface, 
shall be protected from pollution whether drilling, plugging, producing or 
disposing of produced salt water. This rule applies to all operators con- 
ducting oil, gas or geothermal resources development and production operations. 

The rule prohibits the use of salt water disposal pits for storage and 
evaporation of oil field brines and geothermal resource waters or other 
mineralized waters, without specific approval from the Commission. The rule 
outlines instructions pertaining to the use of basic sediment pits, impervious 
collecting pits, disposition of oil field brines, geothermal resource waters, 
or other mineralized waters, and exceptions to the rule, as well as penalties 
to be imposed if the rule is violated. 
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The rule provides instructions regarding the disposition of all wastes so 
as to ensure adequate pollution prevention. All data applicable to salt water 
haulers, including permitting, identification, and salt water hauling operations, 
are also outlined. 

Disposal Wells 

Information regarding the disposal of salt water, or other oil and gas 
waste, by injection into a porous formation not productive of oil, gas or 
geothermal resources is outlined. Other matters contained in the Rule consist 
of filing of application (Form W-14) (Figure C-l); notice and opportunity for 
hearing protested applications; geological requirements; and special equipment 
requi rements. 

The Rule also outlines instructions regarding records maintenance; monitoring 
and reporting; testing; plugging; and penalties to be imposed for non-compliance 
with the rule. Besides permit revocation, penalties may also be imposed for 
non-compliance with the rules. 

Fluid Injection into Productive Reservoirs 

This statewide rule governs applications for the permitting of fluid 
injection into reservoirs productive of oil, gas or geothermal resources. 
Application for a permit is on Forms H-l and H-1A (Figures C-5 and C-6). 
The rule also contains matters regarding the application review; notice and 
opportunity for hearing; protested applications; and modification, suspension 
or termination of permits. 

Also included are requirements regarding casing and cementing (in accordance 
with another statewide rule); special equipment (tubing and packer, pressure 
observation valves); records maintenance; monitoring and reporting; testing; 
plugging; and penalties for violation of the Rule. 

Underground Hydrocarbon Storage 

This rule prescribes the methodology for permitting an underground 
hydrocarbon storage facility. It outlines the procedures for filing an 
application; technical requirements pertinent to the storage facility; notice 
of and opportunity for hearing; transfer or permits; and subsequent Commission 
action. 

The rule also prescribes the system for monitoring and reporting, testing, 
plugging, and penalties to be assessed for violation of the rule. 



REGULATORY AND PERMITTING PROCEDURES FOR CLASS II WELLS 

Casing and Cementing 

Class II wells must be cased and cemented to confine the injection fluids 
to the injection interval. Cement around surface casing must be circulated to 
the surface by the pump and plug method and the casing cement must meet certain 
specified quality. If a well is converted from a production well to a disposal 
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well and injection is into a formation above the producing formation, one of 
the following criteria must be met to determine the height of cement above the 
disposal zone: 

a) presence of 100 feet of bonded cement as determined by a cement bond log 

b) 250 feet of cement as evidenced by a temperature log, or 

c) 400 to 600 feet of cement as determined by a slurry yield calculation. 

Tubing and Packer 

All new wells must be completed with tubing set on a mechanical packer 
which shall be set no higher than 100 feet above the top of the permitted 
interval. Existing wells must have been so equipped at the time of the first 
workover or no later than January 1, 1984. 

Completion Reports 

A completion report (Form W-2 or G-l ) (Figures C-3 or C-4) must be filed 
with the appropriate district office within 30 days of completion or conversion 
to disposal, injection, or underground hydrocarbon storage operations to reflect 
the new or current completion. 

Operating Requirements 

Pressure limitations are established to provide adequate assurance that 
injection will not initiate fractures in the confining zone. 

Mechanical Integrity 

All Class II wells must be pressure-tested at least once every five years 
to determine if leaks exist in the casing, tubing, or packer. The appropriate 
district office must be given 48-hour notice prior to the test. The long string 
casing must be pressure tested at the maximum authorized injection pressure or 
500 psig whichever is less, but must be at least 200 psig. This test must be 
conducted prior to the beginning disposal operations and at least once every 
five years thereafter. As an alternative to the pressure-testing, the operator 
may monitor the tubing-casing annulus pressure and report the results annually 
to demonstrate that no additional pressure-testing is needed. 

Monitoring and Reporting 

The pressure and injection volume of each well shall be monitored on at 
least a monthly basis and reported to the Commission annually on Form H-10 (Fig- 
ure C-2). For Class II wells, except hydrocarbon storage facilities, any 
downhole problem must be reported to the appropriate district office within 
twenty-four hours and confirmed in writing within five working days. Operators 
of hydrocarbon storage facilities must report problems to the appropriate 
district office immediately and must confirm this report in writing within 
five days. 

Area of Review 

Class II disposal and injection well operators must examine the data of 
record for wells that penetrate the proposed injection zone within a quarter 
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mile radius of the proposed well to determine if all abandoned wells have been 
plugged in a manner that will prevent the movement of fluids into strata other 
than the authorized zone. Applicants for new permits must submit a map showing 
the location of all wells of public record within a 1/4 mile radius as part of 
their permit application. For those wells that penetrate the top of the injection 
zone, the applicant must attach a tabulation of the wells showing the dates the 
wells were drilled and the present status of the wells. If the applicant can 
show, by computation, that a lesser area will be affected by pressure increases, 
then the lesser area may be used in lieu of the fixed radius. No permit will 
be issued where the information submitted indicates that fresh water sources 
will be endangered unless permit conditions require appropriate corrective 
action in the area. 

Plugging and Abandonment 

All Class II wells must be plugged upon abandonment in accordance with 
commission regulation. Plugging must begin within ninety days after injection 
operations have ended. The purpose of plugging is to assure the protection of 
all formations bearing usable-quality water, oil, gas, or geothermal resources. 



ADMINISTRATIVE PROCEDURES 

Complaints and Enforcement 

Suspected cases of ground water contamination or situations which may lead 
to contamination of ground water may be discovered in a variety of ways. First, 
field inspectors may notice a problem or violation during routine on-site 
inspections of Class II wells. Second, the operator may notice changes in 
annular pressure or other signs that a leak in the casing, tubing or packer may 
be present and notify the district office. Third, a landowner or other party 
may file a complaint with the Commissioner about operator activity or problems 
with a water well. In all instances, it is the field inspector who must 
investigate and initiate any enforcement actions. 

In suspected ground water contamination incidents, the complaint is often 
the most common route of recognition. A citizen will complain about the quality 
of water in a water well or discharge seepage of salt water at the land surface. 
A citizen may either call the district office or the central office in Austin. 
When a complaint is received, a complaint form (Appendix D) is filled out. If 
the complaint is received in the district office, a copy is sent to the central 
office for coordination to assure that all complaints are followed through. If 
a complaint is received in the central office, a copy of the complaint is 
forwarded to the district for investigation. Regardless of the office in which 
the complaint was received, the complaint is logged on a 3 x 5 card which 
contains the following information: 

- complainant name, 

- company (operator), 

- lease, 
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- county, 

- type of problem, 

- action taken, and 

- date resolved. 

The complaint is assigned a follow-up date and filed by the name of the 
complainant. The 1st and 15th of every month, the card file is checked for 
status of the complaint. If the central office has not been advised of district 
action or resolution, a follow-up letter about the complaint is sent to the 
district requesting an update. When the complaint is resolved, it is filed by 
county. An automated tracking system is proposed for a a more efficient way of 
handling complaints. Through this procedure and tracking system, it is assured 
that each complaint received is investigated and followed up until eventually 
resol ved. 

It is the responsibility of personnel in the district offices to investigate 
complaints and respond to other field problems. To assist inspectors in 
investigations, Statewide Rule 2 grants representatives of the Commission the 
permission to enter upon any lease and make any tests necessary to determine 
compliance with the rules. If a problem is brought to the attention of the 
district personnel by a complaint, the inspector interviews the complainant and 
files a written report, sending a copy to the complainant. The inspector then 
contacts the operator and makes an inspection. If the inspection finds a 
situation where pollution is occurring or is imminent, the commission may order 
the well shut in under the applicable rule provisions. If the violation is 
minor and not directly causing pollution, the operator will be given a specified 
time to correct the problem. In either situation, the inspector will file a 
report detailing the investigation and any recommendations for resolution. If 
penalty actions are anticipated or requested, a draft list of information which 
will assist in efficient processing of the action has been formulated by the 
division. The following information also serves to document the details of the 
investigation : 

1) date, 

2) operator, 

3) lease and number, 

4) field, 

5) county, 

6) operator address, 

7) type of discharge or violation (leak, pit, leaking well, etc.), 

8) type of fluid, 

9) source of fluid, 

10) estimated amount of fluid, 

11) size of area affected, 

12) chloride concentration (field test), 

13) date sample(s) submitted to lab, 

14) custody tag number, 

15) date violation first noted, 

16) is violation still continuing? 

17) if not, give date corrected, 

18) depth of fresh water in area and chlorides, 

19) any water courses affected? 
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20) identification of water course, 

21) list actions in this case (attach correspondence), 

22) list any previous violation by operator and give dates, 

23) describe violations (exact details and dates), 

24) name of inspector(s) , 

25) attach pictures of site, 

26) attach plat of lease showing area affected, where samples collected 
and location of wells, tanks, pits, etc., 

27) attach any appropriate inspection tickets or worksheets, and 

28) additional information. 

If the violation is not corrected, the district directors may request a 
show-cause hearing by the Commission. The hearing is placed on the commission 
docket and notification is sent to all parties and published in the Texas Register . 
At the hearing, all testimony and evidence is heard and an examiner recommends 
a course of action to the Commission which specifies a time period within which 
the violation must end. The order issued by the Commission may 1) maintain the 
shut-in order, 2) order pipeline severance, 3) modify revoke or suspend the 
operator's permit, 4) require the well to be plugged, or 5) impose other 
necessary corrective measures. 

If the violation is still not resolved as the Commission has ordered, a 
second hearing may be held and the operator may be fined $500 per day for 
contempt and may be subject to up to six months imprisonment for each contempt 
citation. The Commission may further request that the Attorney General seek 
civil penalties or other injunction to remedy the violation. A maximum of 
$10,000 per violation or per day of violation may be collected where an oil or 
gas disposal well is involved. A maximum of $5,000 in criminal violations may 
also be collected. Finally, the commission may invoke other less-used powers 
to remediate the violation. 



CONTAMINATION INCIDENTS BY SALT WATER DISPOSAL WELLS 

In an effort to document ground water contamination incidents related to 
underground injection or disposal of salt water, files of plugging reports and 
complaints were compiled by state personnel and made available for this study. 
Information on wells plugged by the Railroad Commission was available for the 
years 1967 through 1975. Information for more recent years was based on 
complaints received by the Commission which alleged contamination due either to 
salt water injection or disposal wells. Data were available for the periods 
January 1979 through June 1980 and January 1982 through December 1982. 

The information available from plugging records of the Commission where 
the problem was attributed to either a disposal or secondary recovery well is 
included in Table 5. Information on the cost of plugging, a brief description 
on the situation, the area contaminated and completion or operation dates have 
been included. The cost figures are for the year during which the investigation 
was conducted and are not referenced to a base year. The costs also reflect 
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plugging procedures in accordance with the rules at the time the well was plugged. 
A review of Table 5 indicates that land damage accounts for over 60 percent of 
the areas which were contaminated, while ground-water contamination was confirmed 
in only four of the cases and suspected in another two cases. Flowing abandoned 
wells provided the best documentation of ground-water contamination which could 
be linked to injection operations. 

Information for more recent years was obtained based on complaints and 
showed similar results. Table 6 contains a description of the complaint and 
findings for the period January 1979 through June 1980. Of the 31 complaints 
in which contamination problems were attributed to underground injection, eleven 
were found linked to abandoned wells which flowed at the surface and which 
could be associated with nearby injection operations. According to available 
information, no reports of ground-water contamination resulting from complaints 
about saline water in a water well were directly attributed to injection 
operations. Table 7 contains a summary of the information available for 
1982. Of the 220 complaints received which alleged problems due to injection 
or disposal wells, there were 12 incidents of breakouts through abandoned or 
improperly plugged wells, 59 confirmed cases of surface problems and 149 cases 
where no pollution or damage occurred. The Commission further concluded that 
during 1982 no contamination of ground water was confirmed or documented. 

To better understand the difficulty in positively documenting ground-water 
contamination from injection operations, the following two case histories serve 
to illustrate the procedures and perseverence necessary to attempt to document 
a p rob! em 

Case #1 

Complaints from occupants of two farmhouses approximately one mile apart 
relating to increased chlorides and iron in well water were received by the 
Commission at approximately the same time. The houses were located in Sutton 
County in a sparsely populated area near a fairly new oil field which had been 
developed around 1959. The complainants indicated that they had never experienced 
any problems before. A quick reconnaissance of the area revealed that one 
field to the north of the houses was under waterflood and was producing at 
approximately 2700 feet. Another operator west of the houses had 4 producing 
wells and one disposal well. The water wells were developed in approximately 
35 feet of alluvium at a depth of approximately 85 feet. 

The investigation began with a trial and error process to check the 
condition of wells in the area. Testing began with a bradenhead pressure test 
using fresh water. By testing the wells, one injection well was found to have 
holes in the tubing and the tubing was replaced; another well had a leak in the 
long string at 1400 feet which was subsequently repaired. Neither of these 
wells could be directly implicated as the source of the problem. An additional 
gas well located to the southwest of the houses was also checked for leaks. A 
leak in the casing two feet below the ground was found and subsequently repaired, 
but again, could not be confirmed as the source of the problem. Fluorescein 
dye was also used to try to confirm a source, but to date, no source of ground- 
water contamination has been documented despite an intensive field effort. 
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TABLE 7. SUMMARY OF COMPLAINTS INVOLVING 
INJECTION /DISPOSAL WELLS, JANUARY, 1982 
THROUGH DECEMBER, 1982* 



PROBLEM OR FINDING NUMBER OF WELLS 

**Salt water surface breakouts through 
unplugged or improperly plugged 

abandoned wells 12 

Salt water spil Is 4 

Injection/disposal wellhead leaks 1 

Flowline leaks 30 

Salt water in pits or firewall 11 
Salt water in waterway, drainageway, 

or ditches 3 

Bleed-off water to land surface 1 

Injection/disposal well pump leaks 2 
Salt water seeps immediately adjacent 

to injection/disposal well 2 

Salt water tank leak or overflow 5 

No damage or no pollution 149 

TOTAL 220 



*No contamination of ground water was confirmed or documented. 

**These abandoned wells were plugged or re-plugged with state 
funds when a responsible operator could not be located. 
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Case #2 



When a salt water breakout occurred in Limestone County, the breakout 
appeared to be definitely caused by injection well operations. The breakout 
occurred approximately 1800 feet away from a production and injection well 
which were located only 200 feet from each other. The field had been developed 
in the 1 920 1 s and production was from a depth of approximately 2900 feet. Well 
records showed two unidentifiable map symbols in the vicinity of the breakout. 
Testing of the quality of the breakout fluid and fluid being injected through 
the injection well indicated that the two were of approximately the same quality. 
The breakout was a source of particular problem because it was flowing into a 
lake which served as the source for a public water supply. The problem with 
documenting the source of the breakout was complicated when it was discovered 
that the breakout was on the opposite side of a fault from the production/injection 
wells. The injection well was shut in to determine if the breakout would stop. 
The flow was somewhat reduced, but did not stop. It was then thought that a 
nearby quarry may be contributing to the problem. In the interim, the operator 
of the disposal well volunteered to have 390 barrels of salt water a day hauled 
away from the breakout to help ease the urgency of the problem. The breakout 
site was found to be an abandoned unplugged borehole which was subsequently 
plugged with State funds. 

Additional cases of suspected problems, but unconfirmed documentation may 
thus make compilations of figures such as those found in Tables 5, 6, and 7 
misleading because they do not convey the magnitude of the problem, only the 
documentation that a problem exists. 
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APPENDIX A 



APPLICATION FORMS USED BY KCC IN THE ADMINISTRATION OF 
THE KANSAS UIC PROGRAM. 



STATE CORPORATION CCWttMIO* 
CONSERVATION DIVISION - UK SECTION 
200 COLORADO DERBY BUILDING 
WICHITA, KANSAS 67202 



APPLICATION FOR MICTION «£LL 



DISPOSAL 
DATE 



□ 



ENHANCED KCDVERY 



□ 



DocMftt No. 

_,SiC. ,T S,R I/E 

feet taa N/S section Urn 



fe»t tram l/E section line 

Uui Diaui'lgtloe 



Operator License #_ 



Operator: 
Heae • 
Address 

Deepest usable Mter fore»tlon_ 



field Hj 
County 



Contact Person 
Phone , 
Depth 



Teat U tone Oe-ttoa 



I «ell Being Con*crtod J | ne»ly Drilled «cu | j well to be orllleaj j 



Mechanical Integrity Test Completed rES_N0_ DATE_ 
Fleldoan observing or achcdgled 



tested/scheduled 



Test results enclosed | j Not applicable | | 

Surface elev. feet, dell Total Depth feet, Plug back depth feet 

depth 



INJECTION FORMATION DESCRIPTION 

na*e top/bottoo perf/open hole 



at 



to 



at 



to 



_fe*t 
feet 



LIST OT WELLS SUPPLY INC SALT HATER (use extra sheet If needed) 
LEASE LEASE LEASE 

OPERATOR NAME DESCRIPTION 

1. 
2. 
J. 
4. 
5. 



•ELL 
IOENT I 



PRODUCING 
FORMATION 



STRATA 1IPTH 

to feet 



2. 
3. 
If. 
i. 
t. 
7. 
«. 

Liquid Injection Rate: Max_ 
or Gas Injection Ratei Ha*~ 

Injection Pressure: Hln_ 



TOTAL DISSOLVED 
SOLIDS 



_J>»IO, NU 



_pej/1 



. Dbl /day 

\ scf /day, Type of jas_ 
. P»*» 



LITHOtOGr frea Injection tor* up to deepest Usable Hater: 



Estimated Hsxlaui safe Injection pressure pslg. 



Figure A-1. Application form for salt water disposal wells in the state of Kansas. 
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Name and Addresses of those receiving copies of this application and attachments: 



OFFSET OPERATOR'S AND 
LANDOWNERS CORRECT NAME 



MAILING A0OHE5S 



A notice of this application was placed in the following general circulation 
newspaper: 

Paper Name , ; Date of Issue 

Address . Page of notice 



I hereby certify that the statements herein are true and correct to the best of ay 
Knowledge and belief-. 



Applicant or Duly Authorized Agent 
Subscribed and sworn to before me this day of 19 



Notary Public 



My Coimission Expires 



INSTRUCTIONS 

1. Attach plat nap showing subject well and all known oil and gas wells 
abandoned, being drilled, and cry holes within 1/2 mile, giving name of 
operator, landowner, and all leases and wells to be connected to the system. 

1. Attach Drillers Log (Form ACO-1). Appropriate Surety must be on file with 
Conservation Division. 

3. Fill In schematic drawing of subsurface facilities Including: Size, setting 
depth, amount of cement used, measured or calculated tops, of cement of 
surface, Intermediate (if any} and production casing; size and setting depth 
of tubing; type and setting depth of packer; geological zone of Injection 
showing top and bottom of Injection Interval. 

The original and 1 copy of application and attachments shall be mailed to the 
State Corporation Commission. 

5. Deliver 1 copy of application to landowner on. whose land injection well is 
located and to each operator of the producing leasehold within 1/2 mile of the 
well. 

6. Approval of this application, If granted, is valid only as long as there' Is 
no substantial change In the operation set forth in the application. A 
substantial operation change requires the approval of a new application. 



FORM U-1 

Figure A-1. (continued) 
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ENHANCED RECOVERY APPLICATION 
(Complete the following) 

1. Present dally oil production of lease or unit fro* formation to be 
repressured. barrels. 

Z. Number of presently producible wells on lease or unit producing from formation 

to be repressured. veils. (Include the well to be used as Input, 

if producing or dry and abandoned.) 

3. Number of Injection wells ultimately to be used In repressuring the lease or 
unit. wells. 

if. Number of wells, completed in formation to be repressured, to be converted to 
input wells, wells. 

5. Number of wells to be drilled for input wells. ^ wells. 

6. Number of oil wells to be drilled to formation to be repressured on lease or 
onit. wells. 

7. Estimate of maximum daily oil production on lease or unit from formation to be 
repressured. barrels. 

8. Project will ultimately be: a five spo t , a seven spot_ 



nine spot , a peripheral , or an irregular flood. 

9. Supplemental information for additional producing formations other tnan 
formation to be repressured. 

FORMATION NAME NUMBER OF PRODUCIBLE WELLS DAILY OIL PRODUCTION 

NOTE; If estimated maximum dally average oil produced per well is more than 50 
barrels, this application will be set for Hearing. 

ENHANCED RECOVERY INJECTION FLUIDS: 
Original Fluid quallty/analyslst 



Additives:(chenlcdl name, formula, phase, concentration) 



Toxicity: hig h , medium , low , none 



Carcinogensis: high , mediu m . lo w . none^ 

Density of fluid: lbs/gal o r g m/ml or gas gravity 

Viscosity of fluid: c p 

Estimated injection zone permeability; md 

•ell Treatment Plan: 



Figure A-2 Application form for enhanced recovery wells in the state of Kansas. 
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NELL COMPLETION; 



STRING 


CONDUCTOR 


SURFACE 


INTERMEDIATE 


PRODUCTION 


TUBING 


SI ZE 












SETTING 
OEPTH 












CEMENT 
SACKS 












CEMENT 
TOPS 













TUBING TYPE S GRADE: 
PACKER TVPE t OEPTH: 
LIST LOGS ENCLOSED : 




ril:i 



(To sketch Installation, darken appropriate lines, Indicate cement, and show 
depths.) 



Figure A- 2. (continued) form u-i 
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APPENDIX B 

FORMS USED BY KCC AND KDHE TO INVESTIGATE SALT WATER CONTAMINATION. 



FIELD REPORT 



DATE: 

OPERATOR: _____ ___ 

LEASE: 

LOCATION; Sec. Twp Rge (E) (W) 

COUNTY: 



REMARKS: (What was said or seen) 



FOR THE STATE (signed) 

MAKE TWO (2) COPIES, KEEP ONE AND SEND THE ORIGINAL TO: KCC, 200 Colorado- 
Derby Building, Michigan, Kansas 67202. 

Figure B-1. Form used by KCC Held investigator to detail salt water disposal well problem. 
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INSTRUCTIONS (W-14) 



1. File the original application, including all attachments, with the Director of Underground 
Injection Control. Railroad Commission of Texas. P. O. Drawer 12967. Capitol Station. Austin. 
Texas 7871 1. File one ropy of the application and its attachments with the appropriate District 

Office. 

2. Attarh complete electrical tog of this well or log of a nearby well. Attach any other logging and 
testing data available for the well such as cement bond logs. 

3. Attach a letter from the Texas Department of Water Resources stating that the well will noi 
endanger the usable quality water strata In the area and that the formation or stratum uwd for 
disposal does not contain usable quality water. To obtain this letter, submit two copies of Form 
W- 14. a plat with surveys marked, and a representative electrical log to the Texas Department of 
Water Resources. P O Box 13087, Capilol Station. Austin. Texas 7871 1. 

4. Attach a map showing the location and depth of all wells ofpublic record within one quarter I 1 i! 
mile radius of the wellbore with surveys marked. For those wells which penelrale the top of the 
Injection interval, attach a tabulation of the wells showing the dales the wells were drilled and 
the present status ofthe wells. Identify any abandoned well that is indicated to be unplugged or 
improperly plugged. The Director of Underground Injection Cuntrol may adjust or waive Ihls 
data requirement In accordance with provisions of the "Area of Review" section of Statewide 
Rule 9. 

5. (a) Attach a plat of leases showing the location of the disposal well lease and ownership of 
offsetting leases. 

IbHll Send a copy of the application. Including both sides of the form, to the surface owner, the 
offset operators, and to the county and city clerk of the county and city In which the well Is 
located. Attach a signed statement indicating the date the copies of the application were mailed 
or delivered and the names and addresses of the persons to whom copies were sent. 

121 Attach an affidavit of publication signed by the publisher that notice of the application 
has been published In a newspaper of general circulation in the county where the wells will be 
located. Nollce instructions and forms may be obtained from the Commission's Austin Oflkeor 
the District Offices. 

Ic) No public hearing will be held on this application unless an affected person or local 
government requests a public hearing. Any such request for a public hearing shall be In writing 
and contain: (II the name, mailing address, and phone number of the person making the 
request: and (2) a brief description of how the protestant would be adversely affected by the 
granting of the application. If the Commission determines that a valid protest has been received, 
or that a public hearing would be In the public Interest, a hearing will be held after the issuance 
of proper and timely notice of the hearing by the Commission. If no protest Is received within 
fifteen (15) days of publication or receipt In Austin of the application, the application may be 
processed administratively. 



Figure C-1. (continued) 
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Return To. 

DIRECTOR. Underground Injection Control 
Oil and Gk Onivorr 

Railroad ccmmsjion ol Tesas 
Cd»H Sawn -P.O. Dm«jr 1!M7 
Austin, tins JIJIl 



RAILROAD COMMISSION OP TEXAS 
OIL AND GAS DIVISION 

Annual Disposal/ Injection Well 
Monitoring Report 



Form H-10 

4/83 
U3-C3I 



UIC CONTROL NO. 



'vpe- 



FQR RRC USE ONLY 



PLEASE TYPE OR PRINT 



READ INSTRUCTIONS ON REVERSE SIDE 



1. OPERATOR'S NAME 



3 ADDRESS 



2. RRC OPERATOR NO. 



4 RRC DISTRICT NO. 



6 FIELD NAME 



(Exactly as shown on proration schedule) 



7. FIELD NO 



9. LEASE NAME 



10a. OIL LEASE NO. 10b GAS ID NO 11 WELL NO 



12 

MONTH 



VR AVG. PSIS 



INJECTION PRESSURE 



MAX. PSIG 



TOTAL VOLUME INJECTED 



15 TUBING - CASING ANNULUS PRESSURE 
fOplienal Monitoring) 



16 Check heft il an alternative mechanical integrity monitoring procedure other ttian annulus monitoring is used ATTACH PETftilS. 



1 7. Depth to Top of fnieebort Zone 18. Depth to Bottom of JnjectiQn Zone 19. Is fnjeclion through Tubing or Casing' 
Ft. Ft □ 1 Tubing □ 2 C*&ng 



20 Depth a: Tubing Packer 



□ 



7 OMwi . 



21 Type of h|ection Fluid 

D 1 SIH Water [3 2 Fresh water Brackish Waler D< C]5 Cas CD 6 LPS 

22. Are the injected fluids produced from sources other thin your own? Q ( y(5 
II answer is ies. identify other sources by operitor, source, tnrj typo of lluid, ATTACH A LIST. 



TJ2 



23 Well Status (insert code 



nolD 



SEE INSTRUCTIONS 



CERTIFICATE: „ „.,,,-. 

1 declare under penalties prescribed in Sec. 91 1*3, Texas 
Natural Resources Code, that I am authorized to make this 
report, that this report was prepared t>y me or under my 
supervision and direction, and that data and tacts staled therein 
are true, correct, and complete, to the best of my knowledge. 



Signature 



Name ol Person {type or print) 
Telephone . 



title 



Area Code 



Dale 



RRC COPY 



Figure C-2. Annular dbposat/injection well monitoring report. 
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INSTRUCTIONS (H-10) 



WHEN TO FILE - The Annual Monitoring Report Form (Form H-10) Is computer-generated on the first 
day of the last month of the reporting cycle for each disposal. Injection, or hydrocarbon storage well 
and mailed to the operator. Form H-10 must be completed and returned to the Austin Office wi thin 30 
days after the last month of the reporting cycle (item 12). Reporting has been scheduled on a 
staggered cycle, by RRC District, according to the following timetable. 



DISTRICT 


REPORTING CYCLE 


01.02 


January through December 


03 


February through January 


04 


March through February 


05. 06. OE 


April through March 


7B 


May through April 


7C 


June through May 


08 


July through June 


SA 


September through August 


09 


November through October 


10 


December through November 



WHERE TO FILE - File the original form. Including any attachments with the Director of 
Underground Injection Control. Railroad Commission of Texas. P. O. Drawer 12967, Capitol Station. 
Austin. Texas 78711. 

WHAT TO REPORT - 

A Correct any erroneous computer-printed information (Items 1 through 12) and supply any 
missing information, including the API No. litem 8), If an API number has been assigned. 

B. Report data on the Injection pressure (Item 13) and the Injection volume (item 14) for the 
specified reporting cycle. In addition, all monitoring records must be retained by the operator for 
at least five years. 

C. Report the minimum and maximum tubing casing annulus pressure (Item 15). if this 
monitoring option Is selected, and Include the number of readings made each month. 

D. If a monitoring or testing procedure other than monitoring the pressure of the tubing-casing 
annulus Is used or is required, check Item 16 and attach an explanation. 

E. Report the current status of the well litem 23) using one of the following codes: 

1 - Authorized to inject, but not yet drilled 

2 - Drilled but not yet completed 

3 - Active 

4 • Temporarily abandoned 

5 - Other (specify on front side, item no. 23) 

F. Return all Forms H-10 which are received on any well(s) which Is no longer being operated for 
disposal, injection, or underground hydrocarbon storage. Provide an attached explanation such 
as a copy of Form W-2. G-l. W-3. P-4, etc. 

C . Form H-10 must be completed and returned to the Austin Office within 30 days after the last day 
of the reporting cycle on all wells operated for disposal. Injection, or underground hydrocarbon 
storage purposes. If you do not receive Form H-10 on a well of this type that you operate, obtain 
blank Form H-10 from the Railroad Commission District Office or the Austin Office (Supply 
Section). 



Figure C-2. (continued) 
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Type or prim only 



RAILROAD COMMISSION OF TEXAS 

Oil and Gas Division 



Form W-2 

K* v. 4/ 1 /H3 
4(3-046 
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Oil Well Potential Test. Completion or Recompletion Report, and Log 



HEUJ NAMK US pet KM Hm>rds M WlldraM 



2 l-KASE NAME 



I <ifl>KRATOK S NAME IE*ai<ly as *hown un Knrm F* 5. Organization Report) 



RKC Op? ramr No. 



7 HHI Dlslrk l Nn 



-1 -AIWJHtSS 



.1 [i<HtT,inii lia« rftanunl within laM tiOdays. nam* lonivr operuior 



?.i -.Hum iSiiimi. Work. Jiid Survey) 



6b DtftiantT and ritrevilnn lu nrarni tnwn in ihls roumy 



I It vmrkuM-r nr n-i l.iss *»tve lorntrr held iwnh ifsrrvoirl * p^as \U i>r u 



tiAS ID or 
OH. LEASE ' 



Oil O 
Gas ( , 



n • n 

Keit-si LJ 



Well rn-iirtl oiilv 
Ir Apia in in Ki-tn 



14 Cumpleiion or r*t om|>lr'«"ii da'e 



SECTION I: TOTE NTIAL TEST DATA IMPORTANT; Test should be for 24 hours unless otherwise specified in field rules 



\fi No of hours t»-*i*Tl 



Pi l7n*Un Unit durmi; 



17 )'r< id urlion method IFtowlnR. Oa* '..ill Jetting. Pumplng- 
Si/i- •* Tvpe of pump) 



{'.dr. - MIT 



Water BliLS 



!H ( holir si/r 



Gd*i Oil Kailn I FWtwin^ TuhirtK Pressure 



2n i .ili nUniJ 2-1 
(four Kdt<- 



Water - BBLS 



OiW.raviiv— API-SO" CdMim l'r»"*urt 



2i Was nsrd during irus it- 



22 nil produced [irlnr in it-sl [New * Rrwurkt-d wellsi 



2J. Iwnon (l^s-Oll 



INSTRUCTIONS. Fileun original and one copy of the completed Form W-2 in ihe appropriate KRC District Office wiihin 
30 days after completing a well and within 10 days after a potcntiaJ test. If an operator does not properly report the 
results of a potenliaJ test within the 10-day period, the effective date of 1 he allowable assigned to the well will not extend 
back more than 10 days before the W-2 was received in the District Office. (Statewide Rules 16 and 51 1 To report a 
completion or recompletion. fill in both sides of this form. To report a retest, fill in only the front side. 



WEI. I. TESTER S C EKTIKICATION 

l det liirr under prnaJilts prrsrrihrd in Vr &l 143. Texas Natural Resources Code, thai I conducted or supervised this ie*t by observation nFUl mr ipr 
n-o<1liifcl>-->rlBIihp topand tKUKtmnauRrsoreat h tank imowhirh production wa* run during the lest Ifurlheri-ertlfy that thr potential lest data shown 
HfMivi- is irue. cfirrert. and rompleie, irnhr besi uf my knowledge 



?>iHnaiure- Well Testier 



Name of Company 



RKC Reprrsenumvr 



OPERATOR'S CERTIFICATION 

ldrt ljreundrrpermltie»ipf?»t rtbnlinV^ 91 1 43. Texas Natural HrsourrrsCwle. thai I amauihor^ed lomake this report, i hat this report wab prepared 
by hit w under my supervision and direction, and thai data and fact* stated i herein are true, ronert, and rompJeir. to the beai of my knowledge. 



U-ped irr prtnied name r>f oprrator s rrpmrniai tvr 



J. L 



Trlephuw Area Cud* Number Date mo day year 



Figure C-3. Oil well potential test, completion or recompletion report and log. 
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DATA ON WELL COKPLTTION AND LOG <T*oi Required on Hetest) 
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HUD* KKSKHVllIU 



ll \.niir "i I nlliuu < niur.wmr 



I, AS 115 nr | Oil ( 1 ; \VH.| l>n|Jt-r| , 

Oil. I.KASK ■ I. j * .In 

1 1 . i 

[ , V2 M •-liii-iiiihi: Ml 

.Vt.n IimI 



CASOTG RECORD IRrpon Ail Strings Set in We lit 



-; D ,~ □ v. 



Mii.rtsiAc* 

TOt«.l>KI'l» 



n'l'i-; w am< >t 'nt 
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( KM KM 
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Figure C-3. (continued) 
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Type or print only 
U3-M7 



RAILROAD COMMISSION OF TEXAS 

Oil and Gas Division 



Form G-l 

Re v 4-' l .'83 



| All no 42- 



Gas Well Back Pressure Test, 
Completion or Recompletion Report, and Log 



7. KK< DiMtlrl Nn 



1 HKU) N*Mt la» prr KXC Kmirts <ir Wlldrai) 



2 LKASfc NANIk 



:i fH'KHATllK S NAMF <K«vUy u shown un Form l'-5. Onliwi.ui1<m Kpportl 



KH<' Ovcruriir No. 



Ml ( 'chiiiiv mJ well sup 



r < Ij« dilnn ISn ilfin. IHurk. and Survryl 



h<f1")M' "I IHImM 
Iiiiii.iI I'mrriual 



□ 



5b l>l»lan<T and dlrrvilon »> nrarvsi mwn in ihis <-c>Liuiy. 



fi If iipfraHtr has rhan^rd wllhln but 60 days, 
ruinw fnrmrr tjprrainr 


12. If wiirkcwr f»r m-but*. former flrtd (wit 
nil krasr ru> 
KlKU»»h^SKkVOEH 


» Itwvvnlr) ** Cj 
t.Afi 11) iif 
OIL, E.fcANK- 


ua* in »r 

Oil- f) 
Cias— C« 


WKIJ. 


Hwidsj. l_l 
Wrll m'HKl hiiIv 


|>l|)r I.lrw J 'r«iiHTt!«wi 











Any rrmdensaif on hand ai ;lmr of wctrktivrr 

•" "™»i*n<">v rj Vra rj Nii 



16 Type of Kl»t trl< ■>» .■tlur U>jJ Kim 



CAS MEASUREMENT DATA 



Diilr nl ']>'Si Oas Mfasurrnviit Mcihtid iVhrt k t)rw-l 

Onfl.Ti — 1 w Hanjjr Tapsf]—, l^tsillw p-i Orlfir* Vrnl 
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Figure C-4. Gas well back pressure test, completion or recompletion report and log. 



55 



DATA Oti WELL COMPLETION AMD LOO (Not Required on 



17 Type nf Compleilon: 

New Well CD 


Deepen 


rig [Z] Plug Bach CD Other O 


18. Permit to Drill, 
Plug Bach or 
Deepen 


DATE 


PERMIT NO 


Rule 37 




CASE Nf) 


19. Notice of Intention to DriU ihia veil ws 


a filed in Name of 




Exoepltan 














Water injM tlon 




I'KKMIT Nfl 










ivrmii 






20. Number of producing wells on lhl« leas 
this field fmervolrl including this well 


ir In 


2 1 Total number of nan 
in i his lease 


Sail Water Disposal 
Permit 




PERMIT Pit J 










Other 




l'F.KM!T NT' 


22 Date Plug Back, Oeepeninft. 1 Commenced 
WorkOverorDnJlnft | 
Operations | 

* 


Completed 


2$ Distance to nearest well. 
Same Lease f Reservoir 









24 Local km of well, relatlvr lo nearest lease boundaries 
of lease on which this well I* Located 



25 Elevation ItfF. HHB. RT GR ETT ) 



26 Via* directional i urwy made other 
than Inclination iForm W— 121? 



□ 



30. Surface Cuing F 



2? Top of Pay 



2« Total Opt h 



29 P A Depth 



33 Is we 13 multipk completion'' 
f~l Ym CD No 


32 If multlpk completion. Ii»t all reservoir name* Icomple 
or Gas ID No 

FIELD* RESERVOIR 


ilona In, this wt 

OAS ID or 
OIL LEASE " 


■LI) and OH I 
Oil— 

Gas-O 


raw 
WELL 


33. Inien-aK ; kcrtan • C abli- 
Drilled i TikjIs , Tuiih 
bv ; 


i4 Name of Drt III rift Contractor 










35- t*. OrhcritmH Atflil.ivll 
Aua<'rn-d ' 

□ □ *■ 



















CASIMG RECORD I Report Ail Slringj S« in Well) 



CASING SIZE WT» FT. 



MULTISTAGE 
TOOL DEPTH 



TYPE *• AMOUNT 
CEMENT I sacks) 



TOP OF 
CEMENT 



M.L'HKY VOL 
i ll II 



37 LINER RECORD 


Stie 


TOP 


Bottom 


Sacks Cement 


Scnm 























3H 


TUBING RECORD 


39. Producing Interval; (this completion! Indicate depth of perforation or open hole 




Depth Sei 


Packer Set 


From To 








From To 








From To 








From To 



40. ACID, SHOT. FRACTURE CEMENT SQUEEZE. ETC. 


Depth ImervaJ 


Amount and Kind or Materia] Used 



















FOKMATION RECORD IUST DEPTHS OF PRINCIPAL GEOLOGICAL MARKERS AND FORMATION TOPSI 



Formations 


Depth 


Formal Ions 


Depth 



























Figure C-4. (continued) 
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RAILROAD COMMISSION OF TEXAS 
OIL AND GAS DIVISION 



Form H - I 

(Rrv 4 821 



APPLICATION TO INJECT FLUID INTO A RESERVOIR PRODUCTIVE OF OIL OR GAS 



Nana (a* par currant proration achadul* ■ tncludkng PfM'^ui', if vppticabi*. ) 



2. RRf! Diatrict 



5. L**a* Htwfi) *«d RFC L*a** Nuabtrft) 



Raaarvoir Diacovary Dal* 



7. Hov* any tn|*c*>«n p*™«t» a*>**> grantae 1 p'*»)»v«ly *• any ••#»*>**» frt >hl* r»i«r*»ff* [~] Y*» I 1 He 

|f a»*-ar i« aSla c».**na*i J. "NO". ALL OP ERA TORS [H THE RESERVOIR MUST M NOTIFIED of *'» application, on J caplaa of 
nattftetflon aitatJwi ha rata. ____ 



S CHaC k th* Appfepriat* Block' a): 

^ | H»w **•!•«! Of | | ENBOnaian «f Pr*vl*ua AttfcHanlr to Add EiLttar: £jj N*w L**a*<a) or Additional W*ll[*) on Sim Liih(i) 
— ■ ay Adminlatraltv* Action or [~! Haartnt, oSdarVo — — 



Initial Authority Da tad - 



«t5e«V0(H AND FXUID DATA ON ENTIRE RESERVOIR 



10. Eatlnatad Productive Afta of Entire Raaarvoif (aer**) 



9 Nam* of Haaarvoil- 



12- Typ* of Stmctur* ftnclud* croaa-a*ctlon and atructural map*.) 



11. Composition C«and, Uaxtiton*, doiomit*. *ic.) 



14, Sub*** D*pth of Q««-011 Contact {ft.) 



13 Sub**a D*pth flf OU-Watar Contact (ft ) 



IS Orifinal Bottom Hoi* Prtnun (pall) 



It. Currant So-ito") Hoi* Praaaur* (pats) 



17 W*a a Ga* Cap Praaant Ofiftnally* 



18. la * Gat Cap Pr***ni Now 



19. Ratio of Ga* Cap Velum* to Oil Zona Volui 



20. Saturation Pr»»aur» fp*i|) 



I 32- Typ* Jlriv* Ehiring primary Productloi 



RESERVOIR AND FLUID DATA 



34 A van |* D#plh to Top of Pay (ft } 



35. Avar***- Eff*c(iv* Pay Thicknaaa (ft.) 



36. A v» rata Horizontal PamoabtUty (md* ) 



27 Rang* of Horizontal Ptrmrabtiity (md* ) 



2S- Connai* Water Saturation [% of por* apace) 



39. Ararat* Pol 



3fi. Gnvity of Oil <d*«. API> 



31. Viacoaity (cpa • * Fj 



PRODUCTION HISTORY OF RESERVOIR 



33. Eat* PUat Wall Coasplatad att L**a»{») 



33- Si* a* of Primary Depletion of Project Ana 



34. Currant Avail* Gat-OiL Ratio (SCF/bol.) 



it. Currant Water production (7. of total fluid production or bble-/d*y) 



<ar of producaif. Wa|ja on Each Leaae in Project Area 



)7- Current A**r*B* Daily Qll production par Walt (bbla. /day /wall) 



38 Cumilallvf Oil Production to Data from Laaaa(a) fbbl* i 



39. SUBMIT ATTACHED SHEET(S) QIVIHG THE OIL. GAS. * WATER 
PRODUCTION BY YEARS SINCE DISCOVERY & TOTALS FOR 
THE LAST 3 YEARS, OtVE THESE FIGURES BY MONTHS 



TTFE OF IHJICTION PROJECT AND RESULTS EXPECTED 



40. Typ* of [njattlort Pre. J act (Chock th* appropriat* bIoelt(»)!> 

O ■atarflOOd, MUclbl* Di*pl*£*m*nt. Thermal Rac ovary, Pra 



t Mamtananca | | ^th*i 



41. Cumnt Ea tin a tad Oil Saturation (% of por* apae*} 



43. E all* at ad Raaldual Oil Saturation at Abandons! ant of port apaca) 



43. Eatimatad Orl final OU-ln-Placa (boll.) 



injection Data 



45. Typ* of Iftjaetion fluid <Ch*ck th* appropriata hlockfa) ) 

G ••'•r, Q Brae kl ah wiur F^tah Wattr, □ 0*i 



G A "- □ LPG. □Q*har_ 



(aptelfyj 



46. Sourca of anjacud Fluid(a) (fonbailon(i) aod dapthra) In fl.> 



«T. Injaetio* Paittnt and apaeani 



4*. Total Nuabar of talaction Wall* to n* Appro vad In thla Ap pit cat Ion 



49. Bauaatad alaziaaum Daily Rat* of tojactlon par Wall (b^l*. /day /wall) 



SI. Maxbnulb laj*£tloa PYaaaur* to b« IJt*d. [pal(} 



S3- LIST COMPLETE INJECTION WELL DATA ON FORM H-1A AND ATTACH. 



APPLICANT MUST COMPLY WITH THE IffBlKULlKJNS AND 8JQN CXXTIPICATION ON REVERSE SIDE 



Figure C-5. Application to inject fluid Into a reservoir productive of oil or gas. 
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INSTRUCTIONS (H-l) 



1, File the original application. Including all attachments, with the Director of Underground Injection 
Control, Railroad Commission of Texas. P. O. Drawer 12967. Capitol Station. Austin. Texas 7871 1. File 
one copy or (he application and its attachments with the appropriate District Office. 

2, Attach complete electrical log or similar well log of one of the proposed Injection wells. Attach any other 
logging and testing data available for the well such as cement bond logs. 

3, (a) For a new project, attach a map with surveys marked showing the location and depth of ail wells of 
public record within a one quarter (Vi) mile radius af the project area. 

(b) For an expansion of a previous authority, attach a map with surveys marked showing the location and 
depth of all wells of public record within one-quarter {*/*) mile radius of the additional wells, unless such 
data previously has been submitted for the project. 

(cl For those wells in 3(a) or 3(b) that penetrate the top of the injection interval, attach a table of wells 
showing the dates drilled and their present status. Identify any abandoned well which available data 
Indicate is unplugged or improperly plugged. The Director of Underground Injection Control may adjust or 
waive this data requirement in accordance with provision of the "Area of Review" section of Statewide 
Rule 46. 

4, Attach a letter from the Texas Department of Water Resources for a well within the project area stating the 
depth to which usable quality ground water occurs. 

5, Attach Form H- 1 A showing each injection well to be used In the project. Up to three wells can be listed an 
each H-l A Form. 

6, Attach Form H-7, Fresh Water Data Form, for a new injection project that includes the use of fresh water. 
An updated H-7 must be attached to Form H- 1 for an expansion of a previously authorized fresh water 
injection project unless the fresh water is purchased from a commercial supplier, public entity, or from 
another operator. 

7, (a) Attach a plat of teasels) showing producing wells, injection wells, offset wells, and Identifying ownership 
of all surrounding leases. 

(b)( l ISend a copy of the application to the surface owner, the offset operators, and to the county and city 
clerk of the county and city in which the well Is located. If this Is the Initial application for fluid Injection 
authority for this reservoir, send copies of the application to ail operators In the reservoir. Attach a signed 
statement indicating the date the copies of the application were mailed or delivered and the names and 
addresses of the persons to whom copies were sent. 

121 Attach an affidavit of publication signed by the publisher that notice of the application has been 
published In a newspaper of general circulation In the county where the wells will be located. Notice 
instructions and forms may be obtained from the Commission's Austin Office or ihe District Offices. 

(cl No public hearing will be held on this application unless an affected person or local government 
requests a public hearing. Any such request for a public hearing shall be in writing and contain: ( 1 1 the 
name, mailing address, and phone number of the person making the request: and (2) a brief description of 
how the protestant would be adversely affected by the granting of the application If the Commission 
determines that a valid protest has been received, or that a public hearing would be In the public Interest, 
a hearing will be held after the Issuance of proper and timely notice of the hearing by the Commission. If 
no protest is received within fifteen ( 1 5) days of publication or receipt in Austin of the application, the 
application may be processed administratively. 
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Figure C-5. (continued) 
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13 Tub'n( (Sup -*nd LVcih 








]J Niffle Modfl an-i Otplh of TutXnfj Packet 
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18 frounrJ Surfjre EleMlwn 19 Peffot*rton at 0»n Halp 
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21 1ii«lH)n Initryjl 
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?6 U t"^ io <Jted antf complf ted thai *ai*i can em*r nu 

(0-rrn#1i(irt tti|n t*f ibov* «I oul miectmn ione J ¥fis ^ 


9 WEIL NO 










WEll USIHG ANO FUBIftG 










SETTING DEPTH 


S*CKS CEMfNT 


TOP Of CEMENT 
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Figure C-6. Injection well data form. 
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RAILROAD COMMISSION OF TEXAS 
OIL AND GAS DIVISION 



Farm H-7 



FRESH WATER DATA FORM 



Da tat 



1, 


RRC District 


2. Plaid Mama (aa per currant proration achaaula) 


3. 


County 




4. R*a*rvolr (loto which fraah. watar la to b* lnjaeted) 


! 


Oprntor 







6. Leaaa Mantua) and RRC NoC*)* (on which fraah watar la to be injected) 



7. Nana of Fraah Water Formation or So urea 


1. Depth to Top of Freeh Watar Formation (Feet) 


9. Groae Thlcksaa* of Fraah Watar Formation (Feet) 


10. Not Thickness of Froth Watar Formation (Faat) 



11. Total Number of Acrei l*t Projaet Araa arhara Applicant ha* ExclUai-ke Uaa of Freeh Watar Eight* lot Subject project. Include LaAd 
Description, (Also fumlah plat. See "Required Attachments" on back.) 



12, Volume ■>/ Recoverable Freah Wator-in-Placa beneath Applicant'* 
Watar Ri|hti Acreeie (Par rail) 


13. Rata of Raebargo of Fraab Watar Formation beneath Subjact Watar 
Rltbts Aemn (Bnrrala/Dsy) 


14. Total Volume of Freeh Watar lo ha Used In Injection Projact 
(Barrels) 


IS. Fraah Watar Withdrawal Ratea for Projact (Barrele/Dar) 



16, Other Um and Withdrawal Rataa in Projaet Araa for the same Fraah Watar Formation or Source 

U9RS (tpaolfr each.) RATES (B*rr»I a/Day) 



17. Names of and Distances to Municipal Watar Supplies UtLUclnc Sam* Fraah Wat*r Formation or Source (within 20 attla raritua) 
CITY /town DUTANCX AND DIRECTION 



II. Kama of Shallowest Salt Watar or 
Braefciah Watar Supply Zona 



19. Depth of Shclloweet Salt Water or 
Brackish* Water Supply ton* (Faat) 



30. Rata of Salt Watar or Braefciah Watar Available 
front AU So treat for Project (Barrel e/Dar) 



(OVER) 



Figure C-7. Fresh water data form. 
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21. Rt mfl For Vi» of FNill ttltr 

(Explain a»p»*aity of uatAf fr««h **Uf rath»r than 



•alt water.} 



REQUIRED ATTACHMENTS: 

1. WATER QUALITY ANALYSIS REPORT ON FRESH WATER FORMATION. 

2. PLAT(S) SHOWING FRESH WATER RIGHTS ACREAGE (AS PER ITEM II) AND LOCATION 
AND DENSITY OF FRESH WATER SUPPLY WELLS. 



I declare under penalties prescribed in Article (036c, R.C.S., that. I am authorized to make this report, that 
this report was prepared by me or under my supervision and direction, and that data and facts stated therein 
are true, correct, and complete, to the best of my knowledge. 



UONATURC 



OPERATOR HAM I OF PSRSON <TYPI OK PRINTI 



Figure C-7. (continued) 



ZIP CODIi TILIPHONIl MU COH. 



61 



APPENDIX D 



FORM USED BY THE UIC STAFF TO RECORD COMPLAINTS ABOUT 
SALT WATER INJECTION OR DISPOSAL WELLS. 



COMPLAINT 

COMPLAINTANT: 

ADDRESS: _ TELEPHONE: 

DATE RECEIVED: HOW RECEIVED: 

COMPLAINT AGAINST: 

OPERATOR: 

LEASE: 

FIELD: 

COUNTY: 

NATURE OF COMPLAINT: 



OATE OF INSPECTION: INSPECTOR: 

COMMISSION ACTION: 



OATE COMPLAINTANT APPRISED OF COMMISSION ACTION: 

OATE COMPLAINT RESOLVED: 

DATE AUSTIN NOTIFIED: 



Figure D-1. Administrative lorm used by the UIC program to record complaints. 
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APPENDIX E 

TEXAS STATEWIDE RULE 8 - WATER PROTECTION 



(a) Fresh Water to be Protected 

Fresh water, whether above or below the surface, shall be protected 
from pollution whether in drilling, plugging, producing, or disposing of salt 
water already produced. 

(b) Exploratory Wells 

Any oil, gas or geothermal resource well or well drilled for exploratory 
purposes shall be governed by the provisions of statewide or field rules which 
are applicable and pertain to the drilling, safety, casing, production, abandoning 
and plugging wells, and all operations in connection therewith shall be carried 
on so that no pollution of any stream or water course of this State, or any 
subsurface waters, will occur as the result of the escape or release or injection 
of oil, gas, salt water, geothermal resource or other mineralized waters for 
any wel 1 . 

(Reference Order No. 20-56, 841, effective 1-1-69). 

(c) (1) All operators conducting oil, gas, or geothermal resources 
development and production operations are prohibited from using salt water 
disposal pits for storage and evaporation of oil field brines, geothermal 
resource waters or other mineralized waters. 

(A) The provisions of this rule do not affect the use of burning 

pits which are used exclusively for the burning of tank bottom waste accumulation. 

(B) Impervious collecting pits may be approved for use in conjunction 
with approved salt water disposal operations, provided that authority must be 
received for use of such pits from the director of the oil and gas division or 

his delegate. If the director of the oil and gas division declines administratively 
to grant, to continue, or to extend the authority to use a pit, the operator 
shall make a recommendation for final action by the Commission. 

(C) Discharge of oil field brines, geothermal resource waters or 
other mineralized waters into a surface drainage water course, whether it be a 
dry creek, a flowing creek or a river, except where permitted by the Commission, 
is not an acceptable disposal operation and is prohibited. 

(D) Disposition of oil field brines, geothermal resource waters or 
other mineralized waters through off-lease facilities where transportation is 
by tank trucks, pipelines or other means, is the initial responsibility of the 
lease operator and shall not be initiated until such method of disposition is 
permitted by the Railroad Commission. Such permit shall be subject to review 
and cancellation should investigation show that the permit method of disposition 
is abused. 
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(2) Exceptions to the provisions of this rule may be granted by the 
Railroad Commission on special request where good and sufficient cause is shown. 

(3) Penalty for non-compliance with any part of this rule shall be 
pipeline severance for each lease operated in violation of this rule. 

(4) In any instance where a salt water disposal pit is presently in use 
and is abandoned, due to cessation of flow of salt water thereto, whether 
voluntary or mandatory, such pit shall be backfilled and compacted. 

(d) Pollution Prevention 

(Reference Order No. 20-59, 200, effective 5-1-69) 

(1) The operator shall not pollute the waters of the Texas offshore 
and adjacent estuarine zones (salt water bearing bays, inlets, and estuaries) 
or damage the aquatic life therein. 

(2) All oil, gas, and geothermal resource well drilling and producing 
operations shall be conducted in such a manner as to preclude the pollution of 
the waters of the Texas offshore and adjacent estuarine zones. Particularly, 
the following procedures shall be utilized to prevent pollution. 

(A) The disposal of liquid waste material into the Texas offshore 
and adjacent estuarine zones shall be limited to salt water and other materials 
which have been treated, when necessary, for the removal of constituents which 
may be harmful to aquatic life or injurious to life of property. 

(B) No oil or other hydrocarbons in any form or combination 
with other materials or constituent shall be disposed of into the Texas offshore 
and adjacent estuarine zones. 

(C) All deck areas on drilling platforms, barges, workover unit 
and associated equipment both floating and stationary subject to contamination 
shall be either curbed and connected by drain to a collection tank, sump or 
enclosed drilling slot in which might reasonably be considered a source from 
which pollutants may escape into surrounding water. These drip pans must be 
piped to collecting tanks, sumps or enclosed drilling slots designed to 
accommodate all reasonably expected drainage. Satisfactory means must be 
provided to empty the sumps or enclosed drilling slots to prevent overflow or 
prevent pollution of the surrounding water. 

(D) Solid combustible waste may be burned and the ashes may be 
disposed of into Texas offshore and adjacent estuarine zones. 

Solid wastes such as cans, bottles, or any form of trash 
must be transported to shore in appropriate containers. Edible garbage, which 
may be consumed by aquatic life without harm, may be disposed of into Texas 
offshore and adjacent estuarine zones. 

(E) Drilling muds which contain oil shall be transported to 
shore or a designated area for disposal. Only oil-free cuttings and fluids 
from mud systems may be disposed of into Texas offshore and adjacent estuarine 
zones at or near the surface. 
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(F) Fluids produced from offshore wells shall be mechanically 
contained in adequately pressure-controlled piping or vessels from producing to 
disposition point. Oil and water separation facilities at offshore and onshore 
locations shall contain safeguards to prevent emission of pollutants to the 
Texas offshore and adjacent estuarine zones prior to proper treatment. 

(G) All deck areas on producing platforms subject to contamination 
shall be either curbed and connected by drain to a collecting tank or sump in 
which the contamiment will be treated and disposed of without causing hazard or 
pollution, or else drip pans, or their equivalent, shall be placed under any 
equipment which might reasonably be considered a source from which pollutants 

may escape into surrounding water. These drip pans must be piped to collecting 
tanks or sumps designed to accommodate all reasonably expected drainage. 
Statisfactory means must be provided to empty the sumps to prevent overflow. 

(H) Any person observing water pollution shall report such 
sighting, noting size, material, location and current conditions to the ranking 
operation personnel. Immediate action or notification shall be made to eliminate 
further pollution. The operator shall then transmit the report to the appropriate 
commission district office. 

(I) Immediate corrective action shall be taken in cases where 
pollution has occurred. An operator responsible for the pollution, shall remove 
immediately such oil, oil field waste, or other pollution materials from the 
waters and the shore line where it is found. Such removal operations will be 

at the expense of the responsible operator. 

(3) The Commission may suspend producing and/or drilling operations 
from any facility when it appears that the provisions of this rule are being 
violated. 



(4) (Reference Order No. 20-61, 214, effective 10-1-70) 

The foregoing provisions of Rule 8(d) shall also be required and 
enforced as to all oil, gas or geothermal resource operations conducted on the 
inland and fresh waters of the State of Texas, such as lakes, rivers, and streams. 



(e) Salt Water Haulers 



(1) A person who transports salt water for hire by any method other 
than by pipeline shall not haul and dispose of water containing salt or other 
mineralized substances produced by oil and gas operations, off a lease, unit, 
or other oil or gas property where it is produced unless such transporter has 
qualified for and been issued a Salt Water Hauler Permit by the commission. 

(A) Application for a Salt Water Hauler's Permit will be made 
on the commission prescribed form, and in accordance with the instructions 
thereon, and must be accompanied by: 

(1) Salt Water Haulers Permit bond on the commission 

prescribed form 
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(2) Vehicle Identification information to support 
commission issuance of a Vehicle Identification card 

(3) A statement of Haulers Authority to use a 
commission approved disposal system 

(4) Submit each truck for inspection by 
commission district personnel 

(B) A Salt Water Hauler's Permit when issued will expire 
August 31 of each year, but it is subject to renewal by the filing of a Renewal 
Certificate, and a copy of a Salt Water Hauler's Permit Bond for the next permit 
period. 

(C) Each Salt Water Hauler shall conduct operations in 
strict compliance with the Instructions and Conditions stated on the permit 
issued which provide: 

(i) This permit, unless suspended or revoked for 
cause shown, shall remain valid until August 31 of the permit year (Permit 
period September 1 to August 31 set by Law). 

(ii) Each vehicle used by a permittee shall be marked 
on both sides and the rear with the permittee's name and permit number in 
characters not less than three inches high. (For the purposes of this permit 
"vehicle" means any truck tank, trailer tank, tank car, or other container in 
which salt water will be hauled by the permittee.) 

(iii) A Vehicle Identification Card must be obtained 
from the district office and carried at all times with the vehicle described 
thereon. This card will contain the permittee's name, permit number, vehicle 
description, vehicle number, permit authority, and a list of all approved 
disposal systems that the permittee is authorized to use. 

(iv) This permit is issued pursuant to the information 
furnished on the application form, and any change in conditions must be reported 
to the commission on an amended application form. The permit authority will be 
revised by the amended application. 

(v) This permit authority is limited to the hauling, 
handling, and disposal of salt water that is produced in connection with the 
drilling or producing operations of an oil or gas well. 

(vi) This permit authorizes the permittee to use 
only those approved disposal systems for which he has submitted affidavits from 
the operators stating he has permission to use the systems. A list of the 
systems that the permittee is to use will be placed on the back of the Vehicle 
Identification Card. 

(vii) The permittee must file an application for a 
renewal permit, using his assigned permit number, on or before August 31 of 
each year. 
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(viii) The permittee must compile and keep current a list 
of all persons by whom he is hired to haul produced salt water, and furnish 
such list to the commission upon request. 

(2) A record shall be kept by each Salt Water Hauler showing daily 
salt water hauling operations under the permitted authority. 

(A) Such daily records shall be dated and signed by the vehicle 
driver and it shall show the following information: 

(i) Identity of the property from which the 
the produced water is hauled. 

(ii) Identity of the commission approved disposal system 
to which the water is delivered. 

(iii) The volume of water received at the 
property where produced. 

(iv) The volume of water transported and delivered to the 
approved disposal system. 

(B) Such record shall be kept open for the inspection of the 
commission or its representatives. 

(C) Such records shall be kept on file for a period of two (2) 
years from the date of operations and recordation. 
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APPENDIX F 



TEXAS STATEWIDE RULE 9 - DISPOSAL WELLS 



Any person who disposes of salt water or other oil and gas waste by 
injection into a porous formation not productive of oil, gas, or geothermal 
resources shall be responsible for complying with this rule, Chapter 27 of the 
Texas Water Code, and Title 3 of the Natural Resources Code. 

(a) General . Salt water or other oil and gas waste, as that term is 
defined in Chapter 27 of the Texas Water Code, may be disposed of, upon 
application to and approval by the commission, by injection into nonproducing 
zones of oil, gas, or geothermal resources bearing formations that contain 
water mineralized by processes of nature to such a degree that the water is 
unfit for domestic, stock, irrigation, or other general uses. Every applicant 
who proposes to dispose of salt water or other oil and gas waste into a formation 
not productive of oil, gas, or geothermal resources, must obtain a permit from 

a commission authorizing the disposal in accordance with this rule. Permits 
from the commission issued before the effective date of this rule shall continue 
in affect until revoked, modified, or suspended by the commission. 

(b) Geological requirements . Before such formations are approved for 
disposal use the applicant shall show that the formations are separated from 
fresh water formations by impervious beds which give adequate protection to 
such fresh water formations. The applicant must submit a letter from the Texas 
Department of Water Resources, Austin, Texas, stating that the use of such 
formation will not endanger the fresh water strata in that area and that the 
formations to be used for disposal are not fresh water bearing. 

(c) Appl ication . The application to dispose of salt water or other oil 
and gas waste by injection into a porous formation not productive of oil, gas, 
or geothermal sources shall be filed with the commission in Austin. On the 
same date, one copy shall be filed with the appropriate district office. 

(d) Notice and opportunity for hearing . 

(1) The applicant shall give notice by mailing or delivering a copy 
of the application to the surface owner of the tract on which the well is 
located, to each adjoining offset operator, to the county clerk of the county 
in which the well is located, and to the city clerk or other appropriate city 
official of any city where the well is located within the municipal boundaries 
of the city, on or before the date the application is mailed to or filed with 
the commission. 

(2) In order to give notice to other local governments, interested, 
or affected persons, notice of the application shall be published once by the 
applicant in a newspaper of general circulation for the county where the well 
will be located in a form approved by the director of underground injection 
control (hereinafter "director"). The applicant shall file with the commission 
in Austin proof of publication prior to the hearing or administrative approval. 



(3) Protested applications. 



(A) If a protest from an affected person or local government is made 
to the commission within 15 days of receipt of the application or of publication, 
or if the director determines that a hearing is in the public interest, then a 
hearing will be held on the application after the commission provides notice of 
hearing to all affected persons, local governments, or other persons, who 
express an interest in writing in the application. 

(B) For purposes of this rule, "affected person" means a person who 
has suffered or will suffer actual injury or economic damage other than as a 
member of the general public and includes surface owners of property on which 

the well is located and adjoining offset operators. 

(4) If no protest from an affected person is received by the 
commission, the director may administratively approve the application. If the 
director denies administrative approval, the applicant shall have a right to a 
hearing upon request. After hearing, the examiner shall recommend a final 
action by the commission. 

(e) Subsequent commission action . 

(1) A permit for salt water or other oil and gas waste disposal may 
be modified, suspended, or terminated by the commission for just cause after 
notice and opportunity for hearing if: 

(A) a material change of conditions occurs in the operation or 
completion of the disposal well, or there are material changes in the information 
originally furnished; 

(B) fresh water is likely to be polluted as a result of continued 
operation of the well; 

(C) there are substantial violations of the terms and provisions of 
the permit or of commission rules; 

(D) the applicant has misrepresented any material facts during the 
permit issuance process; or 

(E) injected fluids are escaping from the permitted disposal zone? 

(2) A disposal well permit may be transferred from one operator to 
another operator provided that: 

(A) Written notice of the intended permit ransfer is submitted to 
the director at least 15 days prior to the date the transfer is to take place; and 

(B) the director does not notify the present permit holder of an 
objection to the transfer prior to the transfer date stated in the above notification. 
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(f) Area of review . The applicant shall review the data of public record 
for wells that penetrate the proposed disposal zone within a one-quarter (1/4) 
mile radius of the proposed disposal well to determine if all abandoned wells 
have been plugged in a manner that will prevent the movement of fluids from the 
disposal zone into fresh water strata. Alternatively, if the applicant can 
show by computation that a lesser area will be affected by pressure increases, 
then the lesser area may be used in lieu of the one-quarter (1/4) mile radius 
area of review. The applicant shall identify in the application any wells 
which appear from such review of public records to be unplugged or improperly 
plugged and any other unplugged or improperly plugged wells of which the 
applicant has actual knowledge. 

Casin 9 - Disposal wells shall be cased and the casing cemented in 
compliance with §3.13 (051.02.02.013) in such a manner that the injected fluids 
will not endanger oil, gas, geothermal resources or fresh water resources. 

(h) Special equipment . 

(1) Tubing and Packer . New wells drilled or converted for disposal 
after the effective date of this rule shall be equipped with tubing set on a 
mechanical packer. Packers shall be set no higher than 100 feet above the top 
of the permitted interval. Existing disposal wells shall be so equipped at the 
time of the first workover but no later than January 1, 1984. 

(2) Pressure val ve . The well head shall be equipped with a pressure 
observation valve on the tubing and for each annulus of the well. Operators of 
existing disposal wells shall comply with this requirement by no later than 
January 1 , 1983. 

(3) Exceptions . The director may grant an exception to any provision 
of this paragraph upon proof of good cause. If the director denies an exception, 
the operator shall have a right to a hearing upon request. After hearing, the 
examiner shall recommend a final action by the commission. 

(4) The operator shall report the appropriate district office within 
24 hours any significant pressure changes or other monitoring data indicating 
the presence of leaks in the well. The operator shall confirm this report in 
writing within five working days. 

(k) Testing . 

(1) Before beginning disposal operations, the operator shall pressure 
test the long string casing. The test pressure must equal the maximum authorized 
injection pressure or 500 psig, whichever is less, but must be at least 200 psig. 

(2) Each disposal well shall be pressure-tested in the manner provided 
in paragraph (k) (1) at least once every five years to determine if there are 
leaks in the casing, tubing, or packer. The director may prescribe a schedule 
and mail notification to operators to allow for orderly and timely compliance 
with this requirement. 
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(3) As an alternative to the testing required in paragraph (k) (2), 
the tubing-casing annulus pressure may be monitored and included on the annual 
monitoring report required by paragraph (j) provided that there is no indication 
of problems with the well. The director may grant exception for viable 
alternative tests or surveys such as monitoring of injecton rate/injection 
pressure relationships. 

(4) The operator shall notify the appropriate district office at 
least 48 hours prior to the testing. Testing shall not commence before the end 
of the 48-hour period unless authorized by the district office. 

(5) A complete record of all tests shall be filed in duplicate in the 
district office on the appropriate form within 30 days after the testing. 

(1) Plugging . Disposal wells shall be plugged upon abandonment in 
accordance with Statewide Rule 14. 

(m) Penalties . 

(1) Violations of this rule may subject the operator to penalties 
and remedies specified in Chapter 27 of the Texas Water Code and Title 3 of 
Natural Resources Code. 

(2) The certificate of compliance for any oil, gas, or geothermal 
resource well may be revoked in the manner provided in §3.68 (051.02.02.073) 
for violation of this rule. 
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APPENDIX G 



TEXAS STATEWIDE RULE 46 - FLUID INJECTION INTO PRODUCTIVE RESERVOIRS 



(a) Permit Required . Any person who engages in fluid injection operations 
in reservoirs productive of oil, gas, or geothermal resources must obtain a 
permit from the commission. Permits may be issued when the injection will not 
endanger oil, gas, or geothermal resources or cause the pollution of fresh 
water strata unproductive of oil, gas, or geothermal resources. Permits from 
the commission issued before the effective date of this rule shall continue in 
effect until revoked, modified, or suspended by the commission. 

(b) Fil ing of appl ication . An application to conduct fluid injection 
operations in a reservoir productive of oil, gas, or geothermal resources shall 
be filed in Austin on the form prescribed by the commission. On the same date, 
one copy shall be filed with the appropriate district office. The form shall 
be executed by a party having knowledge of the facts entered on the form. The 
applicant shall file the fresh water injection data form if fresh water is to 
be injected. 

(c) Notice and opportunity for hearing . 

(1) The applicant shall give notice by mailing or delivering a copy 
of the application to the surface owner of the tract on which the well is 
located, to each adjoining offset operator, to the county clerk of the county 
in which the well is located, and to the city clerk or other appropriate city 
official of any city where the well is located within the corporate limits of 
the city on or before the date the application is mailed to or filed with the 
commission. 

(2) In order to give notice to other local governments, interested, 
or affected persons, notice of the application shall be published once by the 
applicant in a newspaper of general circulation for the county where the well 
will be located in a form approved by the director of Underground Injection 
Control (hereinafter "director"). The applicant shall file with the commission 
in Austin proof of publication prior to the hearing or administrative approval. 

(3) Protested applications . 

(A) If a protest from an affected person or local government is 
made to the commission within 15 days of receipt of the application or of 
publication, or if the director determines that a hearing is in the public 
interest, then a hearing will be held on the application after the commission 
provides notice of hearing to all affected persons, local governments, or other 
persons, who express an interest in writing in the application. 

(B) For purposes of this rule, "affected person" means a person 
who has suffered or will suffer actual injury or economic damage other than as 

a member of the general public and includes surface owners of property on which 
the well is located and adjoining offset operators. 
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(4) If no protest from an affected person is received by the 
commission, the* director may administratively approve the application. If the 
director denies administrative approval, the applicant shall have a right to a 
hearing upon request. After hearing, the examiner shall recommend a final 
action by the commission. 

(d) Subsequent commission action . 

(1) An injection well permit may be modified, suspended, or terminated 
by the commission for just cause after notice and opportunity for hearing, if: 

(A) A material change of conditions occurs in the operation or 
completion of the injection well, or there are material changes in the information 
originally furnished; 

(B) Fresh water is likely to be polluted as a result of continued 
operation of the wel 1 ; 

(C) There are substantial violations of the terms and provisions 
of the permit or of commission rules; 

(D) The applicant has misrepresented any material facts during 
the permit issuance process; or 

(E) Injected fluids are escaping from the permitted 

injection zone. 

(2) An injection well permit may be transferred from one operator to 
another operator provided that: 

(A) Written notice of the intended permit transfer is submitted 
to the director at least 15 days prior to the date the transfer is to take 
place; and 

(B) The director does not notify the present permit holder of 
an objection to the transfer prior to the transfer date stated in the above 
notification. 

(e) Area of review . The applicant shall review the data of public record 
for wells that penetrate the proposed injection zone within a one-quarter (1/4) 
mile radius of the proposed injection well to determine if all abandoned wells 
have been plugged in a manner that will prevent the movement of fluids from the 
injection zone into fresh water strata. Alternatively, if the applicant can 
show by computation that a lesser area will be affected by pressure increases, 
then the lesser area may be used in lieu of the one-quarter (1/4) mile radius 
area of review. The applicant shall identify in the application wells which 
appear from such review of public records to be unplugged or improperly plugged 
and any other unplugged or improperly plugged wells of which the applicant has 
actual knowledge. 

(f) Casing . Injection wells shall be cased and the casing cemented in 
compliance with Statewide Rule 13 in such a manner that the injected fluids 
will not endanger oil, gas, or geothermal resources and will not endanger fresh 
water formations not productive of oil, gas, or geothermal resources. 
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(g) Special equipment. 



(1) Tubing and packer . New wells drilled or converted for injection 
after the effective date of this rule shall be equipped with tubing set on a 
mechanical packer. Packers shall be set no higher than 200 feet below the 
known top of cement behind the long string casing but in no case higher than 
150 feet below the base of usable quality water. 

(2) Pressure valve . The wellhead shall be equipped with a pressure 
observation valve on the tubing and for each annulus of the well. Operators of 
existing injection wells shall comply with this requirement by no later than 
January 1 , 1983. 

(3) Exceptions . The director may grant an exception to any provision 
of this paragraph upon proof of good cause. If the director denies an exception, 
the operator shall have a right to a hearing upon request. After hearing, the 
examiner shall recommend a final action by the commission. 

(h) Well record . Within 30 days after the completion or conversion of an 
injection well , the operator shall file in duplicate in the district office a 
complete record of the well on the appropriate form which shows the current 
completion. 

(i ) Monitoring and reporting . 

(1) The operator shall monitor the injection pressure and injection 
rate of each injection well on at least a monthly basis. 

(2) The results of the monitoring shall be reported annually to the 
commission on the prescribed form, 

(3) All monitoring records shall be retained by the operator for at 
least five years. 

(4) The operator shall report to the appropriate district office 
within 24 hours any significant pressure changes or other monitoring data 
indicating the presence of leaks in the well. The operator shall confirm this 
report in writing within five working days. 

( j ) Testi ng . 

(1) Before beginning injection operations, the operator shall pressure 
test the long string casing. The test pressure must equal the maximum authorized 
injection pressure or 500 psig, whichever is less, but must be at least 200 
psig. 

(2) Each injection well shall be pressure-tested in the manner 
provided in paragraph (j) (1) at least once every five years to determine if 
there are leaks in the casing, tubing, or packer. The director may prescribe a 
schedule and mail notification to operators to allow for orderly and timely 
compliance with this requirement. 
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(3) As an alternative to the testing required in paragrph (j) (2), 
the tubing-casing annulus pressure may be monitored and included on the annual 
monitoring report required by subsection (i) provided that there is no indication 
of problems with the well. The director may grant an exception for viable 
alternative tests or surveys such as monitoring of injection rate/injection 
pressure relationships. 

(4) The operator shall notify the appropriate district office at 
least 48 hours prior to the testing. Testing shall not commence before the end 
of the 48-hour period unless authorized by the district office. 

(5) A complete record of all tests shall be filed in duplicate in 
the district office within 30 days after the testing. 

(k) Plugging . Injection wells shall be plugged upon abandonment in 
accordance with Statewide Rule 14. 



( 1 ) Penalties . 

(A) Violations of this rule may subject the operator to penalties 
and remedies specified in Title 3 of the Natural Resources Code and any other 
statutes administered by the commission. 

(B) The certificate of compliance for any oil, gas, or geothermal 
resource well may be revoked in the manner provided in §3.68 (051.02.02.073) 

for violation of this rule. 
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